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twenty years have 
elapsed since Egas Moniz of Lisbon” 
published his first report on cerebral 
angiography. One might have expected a 
wave of enthusiasm favoring its use in se- 
lected cerebral conditions but it was not 
until recently that cerebral angiography 
began to be used commonly in the neuro- 
surgical centers of North America. The 
purpose of this communication is to report 
our experiences with the procedure in ap- 
proximately one hundred patients. 

Egas Moniz first described cerebral 
angiography in 1927." This report was fol- 
lowed by his important monograph on the 
subject in 1931." In 1934 he published a 
second monograph which was widely circu- 
lated in this country." 

Lohr and Jacobi developed the pro- 
cedure independently in Germany in 1931. 
Contributions from Europe were also made 
by Bignami and Serra,' Trias,” Jessen and 
Licht,* Northfield and Russell,** Wolff and 
Schmid,“ Takahashi,” Lorenz,“ Tonnis,” 
Fischer,” Reichert, Ekstr6m and Lind- 
gren,” Holm,*’ Engeset,'* and 
others. 

It was not until later that North Ameri- 
cans began to write on the subject. Loman 
and Myerson, in 1936, were among the 


first. Elvidge’® then published his excellent 
article in 1937. This was followed by com- 
munications from Turnbull” in 1939, 
King,” Sanchez-Perez,®: Gross, Low- 
man and Doff,’ and List, Burge and 
Hodges.** 


TECHNIQUE FOR CEREBRAL 
ANGIOGRAPHY 


The first cerebral arteriogram obtained 
in the Hospital of the University of 
Pennsylvania was exposed in 1940. The 
technique employed was essentially that 
described by Egas Moniz who advised ex- 
posing the carotid artery and injecting it 
under direct vision. This technique was 
followed for approximately three years, 
after which the neurosurgical service under 
the direction of Dr. Francis C. Grant 
turned to percutaneous injections of the 
carotid artery. Govons and Grant® pub- 
lished the technique for exposing the caro- 
tid artery in their paper on cerebral vascu- 
lar lesions in the Archives of Neurology and 
Psychiatry, June, 1946. As most of our pa- 
tients were on Dr. Grant’s neurosurgical 
service, the reader is referred to Govons 
and Grant’s article which describes the 
method in detail. 

Dr. John H. Drew of the neurosurgical 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pa. Presented before the Forty- 
seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, ( hio, Sept. 17-20, 1946. 
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Fic. 1. 
neck taken following percutaneous injection of the 


An anteroposterior roentgenogram of the 


left common carotid artery, showing extravasation 
of thorotrast around the vessel. 


service has been doing the percutaneous in- 
jections for the past three years. His tech- 
nique follows. 

In order to assure complete cooperation 
during the injection patients under fifteen 
years of age are usually given a general 
anesthetic; in adults a local anesthetic 
alone has been used routinely. 

The so-called “blind,” ‘“‘indirect,” or 
“percutaneous” injection is done with the 
patient in the supine position. With the 
neck hyperextended by placing sandbags 
or pillows beneath the shoulders, the com- 
mon carotid artery is fixed against the 
transverse processes of the cervical spine 
and the skin prepared for the injection. In 
adults a No. 18 gauge needle is used; in 
children a No. 19 gauge needle suffices. As 
a rule, the needle is introduced through 
the skin at the level of the cricoid cartilage, 
the thrust being almost perpendicular to the 
course of the carotid. Once the artery is 


pierced the point is directed cephalad and 
the needle pushed up the lumen of the ves- 
sel for about 2 cm. 

Thorium dioxide (thorotrast, 24 to 26 per 
cent by volume) has been used routinely. 
Generally, two injections have been neces- 
sary, one for the lateral exposures of the 
head, the second for the anteroposterior 
views. Usually, in adults, 10 to 12 cc. of 
thorotrast has been used for each injection. 
In children the amount injected has been 
less, 8 cc. being used more commonly. 

The injections are made as rapidly as 
possible. The first film (arterial phase) is 
exposed just as the injection is completed. 
The cassette is then changed automatically 
and approximately four to six seconds 
later the second exposure (venous phase) is 
obtained. No attempt has been made to ob- 
tain films of the intermediate or capillary 
phase except in selected instances. 

The lateral angiograms having been ex- 
posed, the roentgen tube and cassettes are 
arranged for the anteroposterior projection. 
With the needle still in the carotid artery, 
the neck is flexed gently just enough to per- 
mit the cassette to be slipped under the 
head. This movement is hazardous and 
must be done with extreme caution lest the 
needle become dislodged causing peri- 
vascular extravasation of the thorotrast 
during the second injection. The injection 
and the timing of the exposures are the 
same as described for the lateral views. 

It has been our experience that patients 
injected after the artery is exposed surgi- 
cally are examined more easily than those 
in whom the percutaneous method is used. 
The head may be handled more easily, and 
there is less chance for the needle to be- 
come dislodged. On the other hand, the 
surgical exposure is time consuming and 
may be associated with hemorrhage and in- 
fection. It is noteworthy that of fourteen 
investigators interested in angiography, 
whose preference of method for injecting 
the carotid artery was sought, eleven 
favored surgical exposure. We have had 
several patients in whom the contrast sub- 
stance injected percutaneously extrava- 
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sated into the soft tissues of the neck (Fig. 
1). In one individual, the thorotrast was 
demonstrated in the neck roentgenographi- 
cally two and one-half years later. 


CONTRAST MEDIA 


Those interested in this field agree that 
the ideal contrast medium for use in cere- 
bral angiography has not been developed. 
Slightly more than half of the investigators 
prefer diodrast.?*""'? Of these, the ma- 
jority advise against using concentrations 
of over 35 per cent because of the danger of 
convulsions. Gross*’ has used 50 per cent 
diodrast without harmful effects in selected 
individuals. Collins,’ however, reported 
death following its use in the one patient in 
whom it was tried. According to van der 
Linden*® diodrast may irritate the carotid 
sinus and central nervous centers producing 
severe vasomotor reactions. Though the 
changes may be transitory he advised 
against its use in individuals with vaso- 
spasm and arteritis. Holm* reports that the 
cerebral arteries appear narrower with 
perabrodil (similar to diodrast) than with 
thorotrast. Pendergrass, Chamberlin, God- 
frey and Burdick” in an exhaustive review 
of the unfavorable sequelae that follow 
intravenous urography reported 26 deaths 
following the use of diodrast intravenously. 
Since then additional deaths have been te- 

Most investigators agree that thorotrast 
is less irritating to the brain than diodrast. 
In addition it casts a more brilliant shadow 
in roentgenograms (Fig. 2). Considerable 
confusion still exists in the literature con- 
cerning its radioactive effects in tissue. 
Selbie®® demonstrated tumor formation in 
rats and mice following subcutaneous in- 
jections. This is important because extra- 
vasations of thorotrast are an unavoidable 
complication of cerebral angiography. Zif- 
fren reported the appearance of a soft 
tissue nodule in an area through which 
thorotrast had been injected two years 
previously. Biopsy revealed fibrotic scar 
tissue. This complication has not been ob- 
served in our patients. 
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Fic. 2. Roentgenogram of thin-walled rubber tubes 
containing thorotrast (25 per cent by volume) and 
diodrast (35 per cent by volume). Tube No. 1, 
containing thorotrast, is more radiopaque than 
tube No. 2. containing diodrast. 


In 1935, Northfield and Russell®* re- 
ported findings which provoked consider- 
able discussion. Studying the fate of thorium 
dioxide solution used in cerebral arterio- 
graphy, they found microscopic evidence of 
extensive occlusion of small cerebral capil- 
laries and veins which was associated with 
localized inflammatory reactions. In ad- 
dition perivascular edema and degeneration 
were reported. Ekstré6m and Lindgren’s® 
observations seem to support Northfield 
and Russell’s. There is the possibility, how- 
ever, that thorotrast alone might not have 
been responsible for the parenchymal 
changes in the brain, since Bodechtel and 
Doéring® found similar damage in patients 
who had cerebral tumors but had not been 
subjected to cerebral angiography. 

Though less irritating than diodrast, 
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Fic. 3, 4 and B. Case xu. Encephalograms of a man, aged twenty-three, with a large arteriovenous angioma 
in the left cerebral hemisphere. There is a slight shift of the ventricular system to the right. An irregular 


calcification can be seen (arrows) in both projections. 


thorotrast has been known to produce im- 
mediate reactions (urticaria, skin and 
mucosal hemorrhages, chills, headache, 
diarrhea, and asthmatic attacks). At least 
two deaths have been reported immediately 
following thorotrast injection.'*:”* It is only 
fair to state, however, that as yet the 
literature contains no record of other per- 
manent clinical ill effects attributable to 
thorotrast as used in cerebral angiography. 

The patients included in the present 
communication were all injected with 
thorotrast. This medium was selected be- 
cause it was less irritating and more radio- 
paque than 35 per cent diodrast. We have 
had no reactions to thorotrast. One of the 
authors (R.A.C.) used 3§ per cent diodrast in 
another institution with equal satisfaction. 

Haussler, Déring and Hammerli?® used 
colloidal tri-iodo-ethy] stearate for cerebral 
angiography without ill effect. We know 
of no one in North America who has re- 
ported using this contrast medium. 


INDICATIONS AND CONTRAINDICATIONS 


The indications and contraindications to 
cerebral angiography are gradually being 
formulated. Egas Moniz™ advocated the 
procedure for all intracranial lesions. North 
Americans, however, have tended to be 
more conservative. 

It is Elvidge’s opinion” that cerebral 
angiography is indicated in all suspected 


aneurysms, angiomatous formations, in 
tumors causing compression of the internal 
carotid artery, and in meningiomas and 
glioblastoma multiforme. We agree with 
Elvidge, but use it also in tumor suspects 
in whom routine air studies of the brain fail 
to depict the lesion. On several occasions 
we have found small tumors which we 
failed to localize with air alone. This has 
been especially true in angiomas (Fig. 3 
and 4) and small metastatic lesions. 

The contraindications to cerebral angio- 
graphy merit special emphasis. The con- 
trast media are irritative and toxic. Fur- 
thermore, to obtain diagnostic roentgeno- 
grams, they must be injected rapidly and 
under considerable pressure. Thus, their 
injection into diseased arteries must be 
considered hazardous. Fortunately, the 
benefits of an accurate diagnosis over- 
shadow the potential dangers. 

Most investigators agree that vascular 
injections of the brain should not be done 
during the acute phase of a cerebral acci- 
dent. Elvidge'’ prefers to wait until the 
diseased blood vessel has had time to seal 
itself, usually two to three weeks. Gross”* 
waits until the patient has recovered from 
the acute phase of his illness and the cere- 
brospinal fluid is clear. King* believes that 
almost all patients die if operated upon 
during the acute phase of their cerebral 
accident. He therefore does nothing to 


— 


| 
| 
| 
| 


VoL. 58, No. § 
patients suspected of having subarachnoid 
hemorrhage for at least ten days. Even 
more conservatism is advocated by Turn- 
bull?? who waits for two months. 
Turnbull,’? and List, Burge and Hodges*® 
consider advanced cerebral arteriosclerosis 
a contraindication to cerebral arterio- 
graphy. Nevertheless, occasions will arise 
when the dangers of the injection in an 
arteriosclerotic patient must be weighed 
against the advantages of an accurate diag- 
nosis. Extreme hypertension, senile debil- 
ity, and cardiac decompensation are also 
contraindications to carotid injection. 
Holm*® changes his medium from pera- 
brodil to thorotrast in patients over fifty 
years of age, arteriosclerotic patients, and 
those in whom angiospastic conditions are 


suspected. Engeset'* reports similar usage 
psychopathic 


and avoids perabrodil in 
patients. 
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THE NORMAL ANGIOGRAM 


Although numerous variations exist in 
the distribution of cerebral vessels, their 
general pattern is more or less uniform and 
has been described recently by List, Burge 
and Hodges** and Engeset.'* Therefore, we 
will describe briefly the normal cerebral cir- 
culation and refer the reader to the mono- 
graphs of Egas Moniz" and Engeset'® for 
more detailed descriptions. 

Arteriogram (Fig. 5). The external caro- 
tid circulation may be included in the ar- 
teriogram when the common carotid is 
injected, but usually it is easily identified 
and not to be confused with the internal 
carotid branches. Stereoscopic roentgeno- 
grams will eliminate any uncertainty. 

The internal carotid enters the skull 
through the carotid canal in the petrous 
apex. It then passes forward in the cavern- 
ous sinus, pierces the dura, and curves 


Fic. 4. Case xu. Same patient as Figure 3. 
A, the arteriogram shows a large carotid 
artery ending in a large densely opaque 
““‘nest’’ of tiny vessels. B, the venogram, 
made during a second angiogram three 
years later, reveals numerous large tortuous 
vessels. C, photograph of the large super- 
ficial vessels and small calcifications seen at 
operation. 
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Fic. 5. 
teroposterior arteriogram and drawing. 


D 


A and C, normal lateral arteriogram and drawing (adapted from List). B and D, slightly rotated an- 


7, internal carotid artery; 2, ophthalmic artery; ?, posterior communicating artery; 4, anterior choroidal 
artery; 5, anterior cerebral artery; 6, frontopolar artery; 7, callosomarginal artery; 8, pericallosal artery; 


9, middle cerebral artery; 10, posterior parietal artery; 77, angular artery; 72, posterior temporal artery; 


13, ascending frontoparietal artery. 


backward to bifurcate into the anterior and 
middle cerebral arteries. The carotid may 
thus form a single S-curve, a double S- 
curve, or a transitional form. The first 
visible intracranial branch is the opthalmic 
artery which passes forward beneath the 
anterior clinoids into the optic foramen. 
The second branch, the posterior communi- 
cating artery, is seldom visualized but may" 
be so large that the posterior cerebral 
artery becomes a branch of the internal 
carotid artery. The anterior choroidal art- 
ery may then be seen just below the 
carotid bifurcation. It is small and passes 
posteriorly between the temporal lobe and 


cerebral peduncles to end in the glomus 
choroideum of the lateral ventricle. 

The anterior cerebral artery courses 
medially and forward and gives off the 
anterior communicating branch which com- 
pletes the circle of Willis anteriorly. It then 
turns sharply upward in the longitudinal 
fissure around the genu of the corpus callo- 
sum, giving off the frontopolar artery which 
passes anteriorly supplying the medial 
surface of the frontal lobe. As the anterior 
cerebral artery curves posteriorly, the term- 
inal branches are formed. These are the 
pericallosal which extends posteriorly in 
the callosal sulcus, and the callosomarginal 
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which lies in the cingulate sulcus. The peri- 
callosal artery follows the curve of the 
splenium of the corpus callosum and may 
anastomose with the posterior cerebral 
artery. Occasionally the callosal branches 
are formed at a much lower level near the 
bifurcation of the carotid. 

The middle cerebral or sylvian group 
may arise from one or two trunks, which 
extend laterally in the sylvian fissure and 
then posteriorly and upward over the island 
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bral or anastomotic veins. The superior 
cerebral veins are variable in number,*® 
five to thirteen, and drain the surface of 
the hemispheres, emptying into the super- 
ior sagittal sinus. The anastomotic veins 
of Trolard and Labbé are frequently visual- 
ized. The vein of Trolard empties into the 
superior sagittal sinus. The vein of Labbé, 
continuing from the middle cerebral vein, 
passes inferiorly and posteriorly across the 
temporal lobe to the transverse sinus. 


Fic. 6, 4 and B. Cerebral venogram and drawing (adapted from List.) 7, transverse sinus; 2, inferior sagittal 
sinus; ?, Superior sagittal sinus; 4, straight sinus; 5, great cerebral vein of Galen; 6, internal cerebral vein, 
7, basal vein of Rosenthal; 8, anastomotic vein of Trolard; 9, anastomotic vein of Labbé; 70, descending 
inferior cerebral (temporo occipital) vein. The ascending superior cerebral veins are not numbered. 


of Reil. The largest ascending branch, the 
ascending frontoparietal artery, supplies 
the lower frontoparietal region. The three 
major branches of the middle cerebral 
group run diagonally posteriorly and up- 
ward over the lateral surface of the cerebral 
hemisphere. They are the posterior parietal 
artery, supplying the parietal lobe, the 
angular (parietotemporal) artery supplying 
the supramarginal gyrus, the angular 
gyrus and adjacent  parietooccipital- 
temporal areas, and the posterior temporal 
artery, which supplies the superior and 
posterior portions of the temporal lobe. 
Venogram (Vig. 6). The venous system 
includes the superficial cerebral veins, the 
deep cerebral veins, and the venous sinuses. 
The superficial cerebral system consists of 
the superior cerebral and the inferior cere- 


The deep cerebral veins drain the basal 
ganglia and empty into the straight sinus. 
The internal cerebral veins, two in number, 
are formed near the foramina of Monro 
and extend posteriorly in the tela choroidea 
of the third ventricles. The basal veins of 
Rosenthal pass around the cerebral pe- 
duncles and empty into the internal cerebral 
veins just before they join to form the great 
cerebral vein of Galen beneath the sple- 
nium of the corpus callosum. The great 
cerebral vein is short, lies in the midline, 
and empties into the straight sinus at an 
acute angle. 

The superior sagittal sinus occupies the 
attached margin of the falx cerebri and 
terminates in the torcular Herophili (con- 
fluence of the sinuses) where it joins the 
transverse and straight sinuses. The infe- 
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Fic. 7. Case xvi. Carotid arteriogram of a male, 
aged thirty-five, with a large meningioma in the 
right frontoparietotemporal region. Note the well 
outlined tumor stain with several large nutrient 
arteries apparently ending abruptly at the edge of 
the tumor area. The supraclinoid portion of the 
carotid siphon is displaced posteriorly and supe- 
riorly and there is elevation of the middle cerebral 
vessels (arrows), indicating involvement of the 
temporal lobe. 


rior sagittal sinus is contained in the inferior 
margin of the falx and is continuous with 
the straight sinus. The straight sinus is 
situated at the junction of the falx cerebri 
and tentorium cerebelli and runs diagon- 
ally downward to empty into the torcular 
Herophili or, occasionally, directly into one 
of the transverse sinuses. The transverse 
sinuses run lateralward in the transverse 
and sigmoid grooves of the posterior cranial 
fossa, curving downward to empty into 
the internal jugular veins. 

Capillary Phase. Routine roentgeno- 
grams of the capillary phase were not ob- 
tained because of technical difficulties in 
changing cassettes. When visualized the 
capillary phase is characterized by a dif- 
fuse and uniform opacity of the brain. Not 
infrequently small arteries and veins may 
be superimposed upon this opacity. San- 


chez-Perez® and Egas Moniz," as well as* 


others, considered it important to obtain 
exposures during the capillary phase when 
occasional characteristic “tumor stains” 
may be obtained. Egas Moniz believed the 
meningioma ‘“‘tumor stain” to be highly 
diagnostic (Fig. 7). 
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ANATOMICAL VARIANTS 


Dandy, in his monograph on intracranial 
aneurysms,* included a chapter on the 
embryology and anatomy of the circle of 
Willis, by Padget, which should be read by 
those interested in cerebral angiography. 
It includes numerous diagrams which illus- 
trate variations in the circle of Willis and 
its branches. Differences in caliber and in- 
deed the complete absence of certain vessels 
were reported. 

Extreme anatomical variations included 
complete unilateral absence of the internal 
carotid artery as well as bilateral absence 
in a patient who died of a cerebral hemor- 
rhage. The absence of the carotids in the 
latter had been compensated for by an 
enormous basilar artery. 

Inequalities in the anterior cerebral ar- 
teries are not rare. Actual fusion of these 
vessels has been observed. Occasionally the 
pericallosal branch may abandon its regular 
curve above the corpus callosum and pur- 
sue a tortuous course. The callosomarginal 
branch of the anterior cerebral is rarely the 
single artery diagrammatic illustrations 
lead one to suspect. Instead it is usually 
made up of a group of arteries. 

Variations in the middle cerebral artery 
are also not uncommon. Its three main 
branches may arise near its origin through 
two or three trunks. Occasionally the mid- 
dle cerebral pursues its course as a single 
vessel, branching only in its terminal por- 
tions. 


THE ABNORMAL ANGIOGRAM 


Intracranial Aneurysm. The importance 
of cerebral angiography in the recognition 
and localization of intracranial aneurysms 
cannot be over-emphasized. Actually it is 
the only certain method of making that 
diagnosis preoperatively and it is the only 
hope one has of identifying multiple intra- 
cranial aneurysms before operation or 
death. 

Before the advent of cerebral angio- 
graphy the presence of an intracranial 
aneurysm was often first suspected at the 
operating table. It was not unusual for 
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Fic. 8, 4 and B. Case 1. Arteriogram and drawing of a woman, aged twenty, with a small “berry” aneurysm, 
a, of the internal carotid artery. The upward displacement of the middle cerebral group (arrows) was due to 


hemorrhage into the region of the sylvian fissure. 


neurosurgeons to explore the environs of 
the hypophyseal fossa for a tumor only to 
find an aneurysm. Once recognized, its 
surgical care was often hazardous and un- 
certain. 

Important information is unquestion- 
ably obtained from angiography albeit 
Dandy® felt it was often unnecessary. The 
exact location and frequently its size may 
be defined before operation. In many in- 
stances the relationship of the aneurysm to 
the neighboring blood vessels in the circle 
of Willis can be visualized, making its dis- 
section less difficult. 

In most clinics cerebral angiography is 
limited to injection of the carotid artery. 
Except in rare instances this fails to fill the 
vertebral and basilar arteries. One may 
therefore overlook aneurysms in the poster- 
ior fossa unless studied clinical judgment 
is exercised and the vertebral arteries in- 
jected in suspected cases. 

That most intracranial aneurysms are 
congenital in origin (80 per cent) is now 
commonly accepted. Less common are the 
arteriosclerotic aneurysms and least com- 
mon those of mycotic origin. 

The congenital aneurysms are usually 
found in young individuals. They are 
“berry” or saccular in outline with a nar- 
row neck which most frequently arises from 
the intradural portion of the carotid or from 
the circle of Willis and its branches (Fig. 8 
and g). It is now generally believed that 


these aneurysms arise at the site of primit- 
ive embryological vessels which have been 
incompletely absorbed, leaving ‘‘nubbins”’ 
on the arterial trunks which later enlarge 
and become aneurysmal.®:* As expected, 
coexistent congenital abnormalities of other 
portions of the body have been described. 
Forster and Alpers*! reported an aneurysm 
of the basilar artery in a thirteen weeks old 
infant with polycystic kidneys. Parker felt 
that coarctation of the aorta was the most 
frequent coexisting malformation. Other 
anomalies reported in conjunction with 
these aneurysms include stenosis of the 
abdominal aorta, hypoplastic kidney, aber- 
rant bile duct cysts of the liver, malposition 


Fic. 9. Case 1. Carotid arteriogram of a Negro, aged 
forty-eight, with small congenital aneurysm, a, 
originating near the anterior communicating ar- 
tery. A tortuous temporal artery, 4, is also visual- 
ized. 
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of the adrenals, Chiari’s network in the 
right auricle of the heart, absence of the 
corpus callosum, arteriovenous angiomas,” 
anomalies of the circle of Willis,’ and aneur- 
ysm of the abdominal aorta.’ 

Arteriosclerotic aneurysms constituted 
16 per cent of Dandy’s series. Usually they 
sprang from the larger arterial trunks, en- 
larged slowly, and were slow to rupture, 
especially if within the cavernous sinus. 
Although often fusiform, saccular arterio- 
sclerotic aneurysms occurred not infre- 
quently (Fig. 12). 

Mycotic aneurysms are found most fre- 
quently in individuals with bacterial endo- 
carditis. They usually involve the middle 
cerebral artery and, like the congenital 
aneurysms, tend to rupture early. 

The signs and symptoms of intracranial 
aneurysms may be grouped according to the 
location of the lesion. As there is consider- 
able overlapping of symptoms, it is often 
difficult to be certain of their exact location. 

The most outstanding 
aneurysms in the carotid canal is a sudden 
severe pain in the homolateral eye and 
frontal region. This is usually secondary to 
rupture or sudden expansion and is fre- 
quently followed by oculomotor paralysis 
and trigeminal neuralgia. The remaining 
extraocular muscles may be paralyzed due 
to involvement of the fourth and sixth 
cranial nerves which lie nearby. 
vision is also common. Occasionally papil- 
ledema, the Foster Kennedy syndrome, 
and exophthalmos are present.* 


Aneurysms of the intracranial portion of 


the carotid produce essentially the same 
symptoms. McKinney, Acree and Soltz** 
found pain over the eye in all of their 
patients, as well as paresthesia or hypal- 
gesia in the first division of the trigeminal, 
ptosis of the eyelid, fixation of the pupil 
and paresis or paralysis of the oculomotor 
nerve. Coma is also frequently the initial 
symptom. Migraine-like headaches are 
common. According to Dandy*® subhyaloid 
hemorrhages in the eyegrounds may be 
pathognomonic of aneurysms of the circle 


of Willis. 


symptom of 


Loss of 
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Rigidity of the neck is common following 
rupture of intracranial aneurysms. Hemi- 
plegia and convulsions are the usual result 
when a middle cerebral aneurysm ruptures. 
Bleeding carotid aneurysms may produce 
hemiplegias that are incomplete and tran- 
sient. In the latter the cerebral symptoms 
are attributed to extension of the hemor- 
rhage up the sylvian fissure. Monoplegias 
suggest involvement of the anterior cere- 
bral artery, whereas bilateral motor loss is 
found with aneurysms of the basilar or 
vertebral arteries. When the posterior cere- 
bral artery is involved it may be accom- 
panied by paralysis of the third, fourth and 
sixth cranial nerves with contralateral ho- 
monomous hemianopsia, visual aphasia, 
and sensory and motor changes.* 

Occasionally roentgenologists are alerted 
to the presence of an aneurysm by curvi- 
linear or irregular calcifications lying lateral 
and above the sella turcica (Fig. 11). When 
large enough and strategically placed, the 
aneurysms may erode the surrounding 
bony structures. Destruction of the optic 
foramen, sphenoidal fissure, lesser wing of 
the sphenoid, as well as the anterior and 
posterior clinoids, and lateral portion of the 
hypophyseal fossa is common. As a rule the 
hypophyseal fossa itself is not much en- 
larged. In rare instances the pineal is 
shifted, particularly if the aneurysm has 
ruptured with the formation of a false sac 
or hematoma. 

CASE REPORTS 

Case 1 (Fig. 8). (Previously reported by 
Govons and Grant; their Case 1.) 

A white woman, aged twenty, first com- 
plained of left frontal headaches in August, 
1940, and shortly thereafter noticed drooping 
of the left upper eyelid. On November 10, 1940, 
she suddenly became unconscious. On recovery 
she was unable to speak, the right extremities 
were paralyzed and the neck was stiff. Lumbar 
puncture, performed at another hospital, 
showed grossly bloody fluid. She slowly re- 


gained ability to speak and the right hemiplegia 
improved. 

Examination at the Hospital of the Uni- 
versity of Pennsylvania on November 30, 1940, 
showed complete ptosis of the left eyelid, with 
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dilatation and fixation of the pupil. The eyeball 
was drawn downward and outward. There was 
no measurable choking of the disc, although the 
margins appeared hyperemic and_ blurred. 
Vision, including the peripheral fields, was 
normal. There was right hemiparesis with 
dysarthria, scanning speech, and some diffi- 
culty in naming objects. Blood pressure was 
118/96. Roentgenograms of the skull showed 
no abnormalities. An arteriogram of the left 
side of the brain showed a small berry aneurysm 
of the internal carotid artery. 

The patient was operated on at another 
hospital on February 16, 1941. On exposure of 
the brain there was evidence of old hemorrhage, 
evidenced by an irregular defect in the sylvian 
fissure and temporal lobe. The aneurysm was 
isolated and a clip was placed upon the neck of 
the sac. This was followed by a hemorrhage 
which necessitated occlusion and cauterization 
of the internal carotid. Following operation she 
did well until July 24, 1941, when she lost con- 
sciousness for three days. She was subsequently 
re-admitted to our hospital and diagnosed as 
pituitary insufficiency with severe hypogly- 
cemia. On January 25, 1942, the patient died. 
Autopsy revealed atrophy of the pituitary 
gland, thrombosis of the left internal carotid 
artery, and generalized sarcoidosis. 


Comment. Of interest is the fact that this 
patient presented hemiparesis secondary to 
hemorrhage in the region of the sylvian 
fissure. The hemorrhage had spread from 
the site of the aneurysm and was discov- 
ered at operation. The upward displace- 
ment of the middle cerebral branches dem- 
onstrated in Figure 8 suggested this com- 
plication. This aneurysm might not have 
been visualized if its neck had been smaller 
or had it contained a clot. As expected the 
patient had no trigeminal parasthesias or 
hypalgesias. These symptoms are more 
common in larger aneurysms which bulge 
laterally and caudad. 

The patient further illustrates the haz- 
ards of surgery in this part of the brain 
where interference with the blood supply 
and direct injury of the pituitary or hypo- 
thalamus are constant threats. It is also 
noteworthy that microscopic examination 
revealed no evidence of tissue damage 
attributable to the thorotrast (36 cc.) in- 
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jected more than one year before death. 
Of added interest was the presence of dif- 
fuse sarcoidosis. 


Case ut (Fig. 9). (Previously reported by 
Govons and Grant; their Case 111.) 

A Negro, aged forty-eight, had complained 
intermittently of pain over the left eye with left 
frontal headaches for a year. Vision in the left 
eye had gradually become blurred. Three days 
prior to admission he had noted double vision 
with inability to open the left eye. 

Neurological examination on the day of his 
admission to the Hospital of the University of 
Pennsylvania, July 13, 1942, showed complete 
ptosis of the left upper eyelid. The left pupil 
was dilated and fixed and did not react to light 
or to convergence. The left eye was turned 
outward, and external rotation was the only 
movement present. The fundus was normal. 
The left side of the forehead was hyperalgesic. 
The spinal fluid was bloody and contained 
17,600 red blood cells and 28 white blood cells 
per cubic millimeter. The pressure measured 
220 mm. of water. The serologic reactions both 
of the blood and of the spinal fluid were posi- 
tive. Roentgenograms of the skull were normal. 
An arteriogram of the left side of the brain 
showed an aneurysm of the internal carotid 
artery. 


Comment. The history of headache and 
pain in the eye followed by the subarach- 
noid hemorrhage with ptosis and third 
nerve palsy is rather typical. In this in- 
stance the hemorrhage was not large enough 
to spread up the sylvain fissure and cause 
hemiparesis. The patient’s syphilis prob- 
ably was not related to the aneurysm. 


Case 11 (Fig. 10). (Previously reported by 
Govons and Grant; their Case 1.) 

A white woman, aged forty-six, was admitted 
to the Hospital of the University of Pennsyl- 
vania on August 24, 1942. Two months before 
admission she experienced sudden severe head- 
ache and lost consciousness for forty-eight 
hours. On awakening from the stupor, she was 
oriented but could not open the right eye. At 
the age of twenty-six she had had a similar at- 
tack, suddenly collapsing on the street with 
severe headache and inability to see. At that 
time the headache persisted for about one week. 
Her recovery uneventful and without 
neurologic sequelae. 


was 
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Neurological examination showed complete 
palsy of the third nerve on the right side. The 
right eyelid was ptosed, the pupil dilated and 
fixed to light and convergence, and the eyeball 
was drawn downward and outward. The disc in 
the right eye was obscured by a retinal fold 
which seemed pushed forward by a large sub- 
hyaloid hemorrhage. Several other iarge retinal 
hemorrhages were present. Other fundal details 


Fic. 10. Case 11. Delayed arteriogram of a woman, 
aged forty-six, with a large aneurysm, a, of the 
supraclinoid portion of the internal carotid artery. 


were obscured. In the left eye the disc was nor- 
mal, the arteries were somewhat attenuated and 
were irregular, with increased light reflexes and 
some arteriovenous compression. Several large 
superficial and deep hemorrhages were present 
throughout the posterior part of the retina. 
Visual acuity was 6/9 in the right eye and 6/22 
in the left eye. The peripheral fields were full. 
The remainder of the neurologic examination 
revealed nothing abnormal. Blood pressure 
ranged from 127/g0 to 160/110. 

The medical consultant expressed the opinion 
that the patient probably had slight hyper- 
tensive heart disease. The cerebrospinal fluid 
was clear and contained 20 red blood cells and 
15 white blood cells per cubic millimeter. The 
protein content was 35 mg. per 100 cc. Serologic 
tests of the spinal fluid and blood gave negative 
reactions. Roentgenograms of the skull showed 
blurring and lack of sharp delineation of the 
sphenoid ridge on the right side. Otherwise the 
bones of the calvarium appeared normal. An 
arteriogram of the right side of the brain 
showed an intracranial aneurysm, probably of 
the terminal portion of the internal carotid 
artery. 

On the eighth day of admission a right trans- 


frontal craniotomy revealed an aneurysm 
proximal to the bifurcation of the carotid. There 
was no definite neck to the aneurysm and the 
carotid was ligated. Following the operation the 
patient developed a left hemiplegia. Death oc- 
curred one year later but an autopsy was not 
obtained. 


Comment. This patient demonstrates the 
periods of lost consciousness and _ third 
nerve palsy that characterize these lesions. 
The subhyaloid hemorrhage is also note- 
worthy. Even though the angiogram was 
exposed late the aneurysm was well visual- 
ized. demonstrating stasis within the an- 
eurysm (Fig. 10). 

Hemiplegia occasionally follows carotid 
ligations despite all efforts to avoid it. One 
wonders whether this could be avoided by 
complete angiographic investigation of the 
circle of Willis and its afferent branches. 


Case iv (Fig. 12). (Previously reported by 
Govons and Grant; their Case tv.) 

A white woman, aged sixty-nine, complained 
of persistent left-sided headaches for five 
months. Intermittent paroxysms of severe pain, 
confined to the upper two divisions of the left 
trigeminal nerve, occurred. Sometimes the pain 
radiated into the lower jaw. For the past four 
years diplopia and some drooping of the left 
eyelid had been noted. 

Examination on May 1, 1941, showed that 
the left eve could not be abducted and that the 
left palpebral fissure was smaller than the right 
The corneal reflex was diminished on the left 


Fic. 11. Routine roentgenogram showing a supra- 
sellar curvilinear calcification (arrows) in the wall 
of an internal carotid aneurysm. (Courtesy of Dr. 
Merril! C. Sosman.) 
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Fic. 12. Case rv. Carotid angiogram of a woman, aged sixty-nine, with a large internal carotid aneurysm in 
the region of the cavernous sinus. 4, the arteriogram shows filling of the aneurysms, a, and a few tortuous 
branches of the external carotid artery, 4. B, the enlarged venogram shows delayed visualization of the 
aneurysm and partial filling of the internal carotid branches. Note the upward displacement of the inferior 


portion of the carotid siphon (arrows). 


side, and the left side of the face was hyper- 
pathic. The left optic nerve appeared pale, and 
there was mild retinal arterjosclerosis. Visual 
acuity was 20/70 in the right eye and 20/200 in 
the left eye. The peripheral field was constricted 
in the left eye. At times a Babinski sign was 
elicited on the right side. The cerebrospinal 
fluid was clear and contained 25 mg. of protein 
per 100 cc. Roentgenograms of the skull showed 
slight hyperostosis of the inner table of the 
frontal bone, a calcified plaque in the falx 
cerebri, and ballooning of the pituitary fossa. 
The dorsum sellae was thin, and the left anterior 
clinoid process could not be visualized. In the 
basal view, a shadow of increased density to the 
left of the pituitary fossa was found. The left 
foramen ovale was larger than the right. An 
arteriogram of the left side of the brain showed 
a large parasellar aneurysm of the internal 
carotid artery. 

Comment. \arge aneurysms such as 
these usually arise in the cavernous portion 
of the carotid. Their more common occur- 
rence in old people suggests they may be 
arteriosclerotic in origin. As a rule the walls 
of aneurysms in this region are reinforced 
by the cavernous sinus, making ruptures 
less likely. Usually the clinical diagnosis 
before angiography is “‘parasellar tumor.” 

The aneurysm in this patient displaced 
the inferior portion of the carotid siphon 
up and back. The recognition of this dis- 


placement may prove valuable in differ- 
entiating these lesions from cavernous 
arteriovenous fistulas where it is less likely 
to occur (Fig. 12). 

The angiogram also revealed poor filling 
of the carotid branches. We attributed this 
to stasis and pressure from the mass of the 
aneurysm. 

Case v (Fig. 13). (Previously reported by 
Gobons and Grant; their Case x1.) 

A white man, aged thirty-four, was uncon- 


Kic. 13. Case v. Arteriogram demonstrating a cav- 
ernous sinus arteriovenous aneurysm, 4, in a man, 
aged thirty-four. Note the filling of the carotid 
branches. The dilated ophthalmic veins can be 
seen in the sphenoid and orbital regions (arrows). 
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scious for eight hours after an automobile acci- 
dent, in December, 1942. On recovery, he 
noticed a whirring noise in the head, present 
constantly and synchronous with the heart 
beat. On discharge from another hospital, nine 
days later, he complained of headaches, double 
vision, and spells of dizziness. By the middle of 
April, 1943, both eyes became bloodshot and 
began to bulge, the right more than the left. 

Examination at the Hospital of the Uni- 
versity of Pennsylvania, on June 4, 1942, re- 
vealed a head bruit, audible all over the head 
and without localized intensity. Pressure over 
either common carotid artery stopped the 
bruit. There was moderately prominent exoph- 
thalmos on both sides, more marked on the 
right. The conjunctiva was injected in both 
eyes, with slight chemosis on the right. The 
right pupil was smaller than the left and reacted 
sluggishly to light. The right eye showed limita- 
tion in abduction and upward movement. There 
was some limitation of motion in abduction of 
the left eye. Diplopia was present in all fields. 
No pulsation of the eyes could be felt. The right 
disc was blurred but without measurable eleva- 
tion. Hemorrhages and exudates were present 
about the disc and throughout the posterior 
portion of the fundus. The fundus of the left 
eye was normal. The vision was 6/9 in each eye, 
and the fields were full. The remainder of the 
neurologic examination revealed nothing ab- 
normal. Roentgenograms of the skull showed 
demineralization of the right half of the dorsum 
sellae and the right posterior clinoid process. 
An arteriogram of the right side of the brain 
showed an arteriovenous fistula of the caver- 
nous sinus. 


Comment. Cavernous sinus arteriovenous 
aneurysms are not true aneurysms but 
fistulous communications between the in- 
ternal carotid artery and the cavernous 
sinus through which it runs. 

Trauma, due to knives or missiles, and 
fractures of the base of the skull are com- 
mon causes. Inflammatory disease in the 
region of the cavernous sinus and arterio- 
sclerosis of the carotid artery are also fre- 
quent etiologic factors.* 

The presence of pulsating exopthalmos 
and an audible bruit following head trauma 
is characteristic. The exopthalmos may be 
bilateral and non-pulsating. In the ab- 
sence of trauma there may be difficulty in 


differentiating these lesions from tumors 
such as meningiomas which can produce 
a bruit as well as exophthalmos. Routine 
roentgenograms may reveal erosive changes 
similar to those produced by carotid an- 
eurysms. Secondary enlargement of the 
heart may also be present but is usually 
less marked than the dilatation noticed 
when larger arteries are involved in arterio- 
venous shunts. Case v revealed demineral- 
ization of the right half of the dorsum sellae 
and a notch in the anterior wall of the sella 
which was probably secondary to pulsation 
of the anterior intercavernous sinus. 

List and Hodges“ called attention to the 
fact that patients with cavernous fistulae 
often revealed little or no filling of the cere- 
bral arteries during angiography. Our 
patient (Case v), however, revealed fairly 
good filling of these vessels. Indeed the 
cerebral arteries were better filled in the 
latter than in Case 1v who had a large caro- 
tid aneurysm. This suggests that filling in 
our patient with the cavernous sinus fistula 
was due to the fact that the arteriovenous 
fistula was small, whereas those reported by 
List and Hodges had large communications. 

Dilated tortuous ophthalmic veins are 
frequently present in cavernous sinus 
fistulae and their visualization is of diag- 
nostic importance (Fig. 13). The preopera- 
tive value of angiography in demonstrating 
the various types of altered circulation in 
these fistulae has been previously stressed.*° 

Cerebral Thrombosis. Prior to the intro- 
duction of angiography thrombosis of the 
carotid artery was given little consideration 
and was frequently overlooked. In 1914 
Hunt* reported 2 cases of thrombosis of the 
carotid artery in patients with hemiplegia 
and stressed the importance of palpating 
the carotid and its external branches for 
evidence of diminished pulsation. Saphir® 
emphasized the importance of investigating 
the carotid canal and cavernous sinus for 
obstruction. Both sites are usually over- 
looked at autopsy. 

If the common carotid is extensively 
thrombosed angiography is impossible. 
Thrombosis may be secondary to trauma, 
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arteriosclerosis, aortic aneurysm or aortic 
sclerosis, syphilitic and non-syphilitic ar- 
teritis and embolism.*' Symptoms may be 
absent or there may be progressive hemi- 
paresis and hemiplegia. Encephalograms 
may show cerebral atrophy or porencephaly. 

Case vi (Fig. 14). The patient, a white girl, 
aged fifteen, was admitted complaining of ina- 
bility to move the right arm and leg. Two weeks 
before admission she suddenly developed a 
severe frontal headache and loss of conscious- 
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of occlusion is the region of the carotid 
siphon. In Case vi the obstruction was just 
distal to the origin of the large ophthalmic 
artery. In rare instances the apparent carot- 
id narrowing seen in some of these patients 
may be due to spasm. In our case we be- 
lieve the narrowing might have been con- 
genital. Wolff and Schaltenbrand* found 
that improper puncture of the carotid may 
cause it to contract and become hard. 
Spasm of the carotid secondary to the irri- 


Fic. 14. Case vi. 4, arteriogram of a girl, aged fifteen, with occlusion of the internal carotid artery (arrow) 
just beyond the origin of the ophthalmic artery, a. The internal carotid is of unusually small caliber. Several 
external carotid branches, 4, are visualized. B, the enlargement of the arteriogram shows the site of occlu- 


sion at the level of the anterior clinoids. 


ness for forty-five minutes. On the day before 
admission she again developed severe frontal 
headaches which were followed by difficulty in 
moving the right leg. Her right arm became 
numb later and it was noted that her speech 
was slurred. 

Physical examination revealed adiadochoki- 
nesia, ptosis of the right eyelid, central facial 
weakness, absence of gag reflex, deviation of the 
tongue toward the right, right hyperreflexia and 
hemiparesis with positive Babinski and Oppen- 
heim tests and patellar clonus. An electro- 
encephalogram showed evidence of a mass 
lesion in the left temporoparietal region. 

Twelve days after admission, angiography 
revealed obstruction of the internal carotid 
artery in the region of the cavernous sinus. 
This was confirmed by a second examination 
five days later. 


Comment. One of the most frequent sites 


tation of dissection has also been ob- 
served.** Usually application of 1 per cent 
cocaine solution to the vessel relieves the 
spasm. 

Failure of visualization of the anterior or 
middle cerebral arteries was observed in 
several patients in this series. Complete 
occlusion, however, was diagnosed only 
when the clinical picture and the roentgen 
findings were compatible. The diagnosis 
was never entertained unless the findings 
were duplicated in a second examination 
and errors, spasm, and mass lesions were 
eliminated. 

Angiomatous Malformations. Less com- 
mon than cerebral aneurysms or brain 
tumors, angiomatous malformations lend 
themselves beautifully to diagnosis by cere- 
bral angiography. Occurring in about 2 per 
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cent of all intracranial tumors, their pre- 
operative recognition is extremely impor- 
tant due to their unusual vascularity. 

Classically these vascular malformations 
of the brain are divided into three groups: 
(1) the telangiectases; (2) the venous an- 
giomas, and (3) the arterial angiomas. 

The cerebral telangiectases rarely give 
clinical symptoms and are usually found by 
accident. Venous angiomas, however, may 
simulate other brain tumors and in conse- 
quence may be first suspected at operation. 
Occurring usually in younger individuals, 
they may be composed of one or many 
dilated thin-walled, non-pulsating veins. 
Occasionally congenital changes in the ip- 
solateral eye may be recognized.” In some 
instances they have been found in patients 
with congenital nevi of the face. Calcifica- 
tions within the lesions and adjacent cere- 
bral tissues have also been reported.” 

The arterial angiomas are more serious. 
Sometimes called ‘“‘cirsoid or racemose 
angiomas,” “‘congenital arteriovenous an- 
eurysms,” or “arteriovenous anomalies or 
malformations,” they may behave as 
asymptomatic anomalies of the brain or 
assume more complicated and serious char- 
acteristics. 

Arterial angiomas always have an arte- 
rial inlet, a venous outlet and usually an 
anastomosing vessel or vessels. The arterial 
side may consist of one or many large arter- 
ies. Indeed most of the arteries and veins 
of the head may be enlarged. The venous 
side consists of one or many dilated thin- 
walled veins which may carry some arterial 
blood. The anastomosing portion of the 
lesion is made up of one or many vessels 
which frequently form a coiled intertwined 
mass. It is believed that these vascular 
masses are anomalous attempts to form 
capillary beds which have failed to develop 
normally.* 

Were these lesions purely congenital one 
would expect symptoms before their usual 
time of onset in the second or third dec- 
ade.** The evidence suggests that the symp- 
toms are the result of premature degenera- 
tive and proliferative vessel changes which 


are accompanied by thrombosis and hemor- 
rhage from thin-walled vessels." Expansion 
of vessels may also be a factor. Obviously 
trauma could exaggerate or precipitate 
these changes. In rare instances symp- 
toms may appear in infancy, especially 
when the malformation involves the veins 
of Galen which, when dilated, obstruct the 
aqueduct of Sylvius and cause internal 
hydrocephalus.!* 

Arteriovenous angiomas frequently re- 
main unrecognized clinically. Epilepsy and 
hemiparesis, headache, increased extra- 
cranial vascularity, bruits, and intracranial 
hemorrhage are the most frequent find- 
ings.®*?*! Although any cerebral vessel may 
be involved, the middle cerebral artery is 
most frequently affected. 

One of the most suggestive findings in 
these anomalies is nocturnal epilepsy.” 
Occasionally, the epilepsy is associated 
with hemiparesis and under-development 
of extremities, a syndrome suggestive of 
porencephaly and cerebral hemiatrophy. 
More frequently the hemiparesis follows 
the convulsions. Migraine-like headaches 
are common and may occur early. In some 
individuals the headaches are secondary to 
subarachnoid hemorrhages and increased 
intracranial pressure. 

Auscultation of the skull is of paramount 
importance in the examination of every 
epileptic. A bruit, usually audible in the 
region of the lesion or over the eyes, may 
sometimes offer the clue to the diagnosis. 
Bruits may also be heard over the carotids 
and may be diminished by pressure upon 
these vessels. Usually the patient is not 
conscious of the bruit.®! 

Intracranial vascular malformations may 
be associated with similar changes in the 
vessels outside of the skull. The carotid 
arteries may be enlarged and tortuous. 
The vertebrals, the arteries of the scalp, 
and the retinal vessels may exhibit similar 
changes. Enlargement of the middle men- 
ingeal artery is also frequent.® 

Routine skull roentgenograms occasion- 
ally reveal intracranial calcifications. In- 
creased vascularity of the diploe may be 
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Fic. 15. Case vit. Enlarged lateral skull roentgeno- 
grams of a female, aged twenty, with a large ar- 
teriovenous angioma in the left cerebral hem- 
isphere. 4, the left foramen transversarium, 4, is 
markedly enlarged. B, the right foramen trans- 
versarium, a, is of normal caliber. 


present and dilated superior cerebral veins 
may cause enlargement of their parasagit- 
tal grooves.** The carotid canal may be 
widened by an enlarged carotid artery, the 
foramen spinosum by a large middle 
meningeal, and the foramina _transver- 
sarium by a large vertebral artery (Fig. 15). 
Small areas of erosion of the inner table are 
evident when large pulsating vessels are in 
contact with the bone. Signs of increased 
intracranial pressure may be evident par- 
ticularly in complicating intracranial hem- 
orrhage or obstruction of the aqueduct of 
Sylvius. 


Case vil (Fig. 15 and 16). The patient, a 
white female, aged twenty, was admitted 
April 1, 1940, complaining of trembling attacks 
for four years. She had always noted reduced 
vision in her right eye. The attacks of trembling 
were characterized by shaking of the entire 


Fic. 16. Case vi. Same case as Figure 15. 4, in the 
posteroanterior ventriculogram the midline struc- 
tures are shifted to the right and the roof of the 
left ventricle is depressed. B, the left lateral ven- 
triculogram reveals a serrated deformity of the 
roof of the left lateral ventricle which was probably 
due to the blood vessels in the angiomatous mass. 
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body and tended to occur around the time of 
her menses. Increased frequency of the attacks 
had been noted for several months. In addition, 
she had had feelings of coldness and numbness 
of the extremities extending to the knees and 
elbows. 

Physical examination revealed a ptotic right 
kidney, vision, O.D. 6/60, O.S. 6/6, slight 
nystagmus on right lateral gaze, hyperactive 
abdominal, patellar, and Achilles reflexes, right 
patellar clonus, increased swaying with Rom- 
berg test, and a spontaneous “rising reaction” 


foramen transversarium of the axis due to 
the dilated vertebral artery (Fig. 15). Al 
though vertriculography is contraindicated 
in these patients because of the possibility 
of the needle puncturing one of the anom- 
alous vessels, the procedure was carried 
out in this patient because a vascular lesion 
was not suspected. In addition to the 
marked ventricular shift and extensive de- 
formity of the roof of the left lateral ven- 
tricle, the air studies revealed a serrated or 


Fic. 17. Case vit. A male, aged thirty-one, with a small arteriovenous angioma deep in the left cerebral 
hemisphere. 4, in the lateral arteriogram the “nest’’ of tiny vessels, a, and anomalous communications, 4, 
with the middle cerebral group are visualized. B, the anteroposterior projection shows the “nest,” a, com- 
municating with an anomalous frontopolar branch, 4, of the anterior cerebral artery. 


in which the left leg was raised higher than the 
right. All other studies were negative except the 
encephalogram which suggested a mass lesion in 
the left hemisphere. 

A preoperative ventriculogram on April 22, 
1940, revealed a mass lesion in the left parieto- 
fronto-temporal region which produced a shift 
of the midline structures and deformity of the 
roof of the left ventricle. A left temperoparietal 
craniotomy revealed an arteriovenous mal- 
formation consisting of several large pulsating 
veins with small congeries of vessels surround- 
ing two of the large veins. The large veins were 
tied off but the arterial anastomoses could not 
be visualized and the wound was closed. The 
patient’s convalescence was uneventful and 
when seen one month later she had had no 
further convulsions. 


Comment. Unfortunately a cerebral an- 
giogram was not obtained in this patient. 
The routine roentgenograms of the skull 
revealed marked enlargement of the left 


ripple outline in the roof of the lateral 
ventricle which when seen is most charac- 
teristic of these vascular lesions (Fig. 16). 


Case vil (Fig. 17). (Previously reported by 
Govons and Grant; their Case vit.) 

The patient was a white male, aged thirty- 
one, admitted on December 27, 1944, complain- 
ing of convulsive seizures involving the left leg. 
In 1939 the patient had had an attack of acute 
frontal headache. This was followed in March, 
1940, by convulsive seizures beginning in his 
face and followed by loss of consciousness. 
These attacks gradually grew more frequent 
and more severe. 

Physical examination revealed nuchal rigid- 
ity, right facial weakness, and hyperactive re- 
flexes in the right leg. The cerebrospinal fluid 
was xanthochromic and contained many red 
cells. Angiography revealed a small angioma in 
the left hemisphere. 


Comment. This is the smallest arterio- 
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Fic. 18. Case 1x. Posteroanterior skull roentgeno- 
gram of a white female, aged forty with an ante- 
rior fossa arteriovenous anomaly and old subdural 
and intracerebral hemorrhages. There is deminer- 
alization of a portion of the right sphenoidal ridge 
(arrows) and an irregular ““moth-eaten”’ area, a, 
in the right frontal bone. 


venous angioma in our collection. It ap- 
parently communicated with an anomalous 
frontopolar branch of the anterior cerebral 
artery as well as a middle cerebral vessel. 

Case 1x (Fig. 18 and 19). The patient was a 
white female, aged forty, admitted complaining 


of headache, nausea and vomiting, and con- _ the right frontal region. Convulsions started on 
vulsions for one week. The headaches were in _ either side of the body and became general. 


S 


C D 


Fic. 19. Case 1x. Same case as Figure 18. 4, the right lateral arteriogram visualizes a large anomalous anterior 


cerebral artery, a, a “nest” of tiny vessels, 4, and several superficial cerebral or meningeal vessels, c. B, 
there is marked displacement of the large anterior cerebral artery, a, to the left in the anteroposterior an- 
giogram. A large anomalous vessel, 4, is also visualized. 
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Fic. 20. Case x. A right carotid arteriogram of a 
male, aged twenty-three, with an arteriovenous 
angioma in the right temporopar‘etal region. In- 
numerable tiny vessels are visualized within the 
lesion and the anterior cerebral, a, and pericallo- 
sal, 4, arteries are larger than normal. 


Physical examination revealed a soft mass, 
probably an angioma, in the right upper eyelid. 
Neurological examination revealed dysarthria 
as well as blindness in the right eye. Routine 
skull roentgenograms showed a moth-eaten ap- 
pearance in the right frontal bone, deminerali- 
zation of the right sphenoidal ridge, and en- 
largement or erosion of the right foramen 
lacerum. Angiography demonstrated anoma- 
lous vessels in the right frontal region. The 
right anterior cerebral vessel was enlarged and 
displaced to the left. 

Craniotomy revealed an old chronic sub- 
dural hematoma and an intracerebral hemor- 
rhage in the right frontal lobe, probably due to 
a ruptured anomalous vessel. 


Comment. This case is an excellent exam- 
ple of the type of arteriovenous anomaly 
that may be confused with meningiomas 
or very vascular gliomas. The routine skull 
roentgenograms revealed erosion of the 
lateral margin of the sphenoidal ridge and 
enlarged emissary channels in the right 
frontal bone (Fig. 18). The base of the skull 
presented enlargement of the foramen ovale 
and the foramen lacerum with erosion of 


the intervening bone. All of these changes © 


could have been produced by a menin- 
gioma. 

The angiogram showed a large anoma- 
lous vessel in the region of the anterior 
cerebral artery which appeared to commu- 
nicate with several superficial vessels, pos- 
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sibly superior cerebral or meningeal veins 
(Fig. 19). A few small “‘nests”’ of vessels 
were noted and there was a marked shift of 
the midline vessels to the left. 

At first we thought the picture was that 
of a vascular meningioma that was deriving 
its blood supply from meningeal branches 
of the external carotid as well as the an- 
terior cerebral artery. However, the capil- 
lary “‘stain”’ one might have expected with 
a meningioma was lacking. This proved to 
be an arteriovenous anomaly complicated 
by intracerebral and subdural hemorrhages 
secondary to rupture of one of the anterior 
cerebral vessels and one of the meningeal 
components similar to those described by 

Case x (Fig. 20). (Previously reported by 
Govons and Grant; their Case v.) 

The patient was a white male, aged twenty- 
three, admitted May 8, 1941, complaining of 
paralysis of the left side of the body. Frequent 
right frontal headaches had been present since 
April 23, 1941. On May 8, 1941, he began to 
have sudden severe dizzy spells with photo- 
phobia. 

Physical examination revealed hyperesthesia 
over the right frontotemporal region, photo- 
phobia, paresis. of the fifth and seventh cranial 
nerves, and left hemiplegia. The cerebrospinal 
fluid was xanthochromic. 

Right-sided angiography revealed a_ large 
vascular lesion in the right temporoparietal 
region. Anomalous vessels were noted in a con- 
trast study of the left hemisphere. 


Comment. This angioma might have been 
confused with an unusually vascular glioma 
for no remarkably enlarged anomalous 
vessels were noted. 

Case x1 (Fig. 21). The patient was a colored 
female, aged eighteen, admitted complaining of 
attacks of petit mal for fourteen years. She had 
had mild head trauma at six years of age and 
had noted burning in her eyes since the age of 
twelve. 

Physical examination revealed the left pupil 
to be larger than the right, bilateral nystagmus 
on lateral gaze, blurring of the right optic disc, 
bilateral corneal opacities, and left central facial 
weakness. Electro-encephalography revealed a 
localized lesion in the right temporoparietal 
region. Routine skull roentgenograms showed 
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bone erosion in the region of the right jugular 
foramen. Angiography revealed a large vascular 
lesion in the right frontoparietal region. 

Comment. The routine encephalogram 
revealed no ventricular deformity or shift. 
Round shadows in the: region of the cis- 
ternae chiasmatis and_ interpeduncularis 
were observed which, when compared with 
the arteriogram, were found to represent 
tortuous dilated vessels seen end on (Fig. 
21). We have seen similar vessels project- 
ing into the lateral ventricles. 

Case xu (Fig. 3 and 4). (Previously reported 
by Govons and Grant; their Case v1.) 

A white man, aged twenty-three, complained 
of epileptiform seizures. For five years the pa- 
tient had sensations of prickling and numbness, 
lasting about thirty seconds and _ occurring 
three to four times a week. These started in the 
right foot and spread upward to involve the 


entire right side. In June, 1940, after one of 


these sensory attacks, he suddenly became un- 
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Fic. 21. Case x1. A colored girl, aged eigh- 
teen, with a large arteriovenous angioma 
in the right cerebral hemisphere. 4, in the 
lateral encephalogram several large shad- 
ows (arrows) are visible in the cisternae 
interpeduncularis and chiasmatis. B, the 
posteroanterior encephalogram reveals 

no displacement or distortion of the lat- 

eral ventricles. C, the arteriogram reveals 
the shadows in the basal cisternae to be 
dilated blood vessels (arrows). A large 

“nest’’ of anastomosing vessels, a, and 

the straight sinus, 4, are also well visual- 

ized. 


conscious and had a right-sided convulsion. In 
the next one and a half years he had seventeen 
such clonic seizures. Recently clumsiness had 
been noted in the right hand. 

Neurological examination on December 1, 
1941, showed a normal gait, some impairment 
of the finer movements of the right hand, nor- 
mal stereognosis and position sense, and some 
diminution of the protopathic forms of sensa- 
tion. The tendon reflexes were slightly more 
active on the right side than on the left, and the 
strength of the right arm was slightly dimin- 
ished. There was an old macular choroiditis 
with partial atrophy of the left optic nerve and 
weakness of the right side of the face of central 
type. 

Routine skull revealed a 
small irregular calcification in the left temporal 
region. Localized thinning of the inner table 
was noted above the calcification. Numerous 
prominent diploic channels were present, most 
marked throughout the left calvarium. 

In an encephalogram on December 9g, 1941, 
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there was a slight shift of the ventricular system 
to the right. 

An arteriogram showed an enlarged left 
carotid artery leading to an angiomatous mass 
in the temporoparietal region. The patient was 
referred for radiotherapy. 

Operation on November 20, 1942, revealed a 
large arteriovenous anomaly in the left fronto- 
temporoparietal region (Fig. 4). The rolandic 
vein was so large and thin that blood could be 
seen swirling through it. There were also several 
large veins in the sylvian fissure. A slight bulge 
in this region suggested the possibility of a 
tumor. Further surgery was deemed inadvisable 
and only decompression was performed. 

Despite operation there was slow progression 
of the patient’s symptoms. An angiogram on 
January 4, 1945 was interpreted as showing 
extension of the lesion. 


Comment. The routine skull roentgeno- 
grams revealed small granular calcifica- 
tions in the left temporal area and erosion 
of the inner table. The encephalogram 
showed a slight shift of the ventricular 
system to the right (Fig. 3). Angiography 
revealed a large carotid artery and vascular 
“staining” due to a nest of tiny angioma- 
tous vessels. The second angiogram showed 
the marked venous changes which were not 
suspected in our first examination but 
which were seen at operation (Fig. 4). 

This study demonstrated the value of 
angiography in outlining the deeper por- 
tions of vascular lesions whose superficial 
branches alone are seen by the neurosur- 
geon. 

Radiologists are often asked to treat 
cerebral tumors in individuals suspected 
of having angiomas because of the discov- 
ery of superficial vascular anomalies at 
operation. It seems reasonable therefore 
to advise cerebral angiography routinely 
in such patients before planning roentgen 
therapy. 

Mass Lesions Other Than Vascular. 

The role of angiography in the diagnosis 
of intracranial mass lesions is gradually 
being appreciated. Although it is usually 
used as a supplement to encephalography 
and ventriculography, there are neuro- 
surgical centers where angiography is pre- 
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ferred to air in debilitated patients and in 
the presence of excessive increased intra- 
cranial pressure. 

General considerations. It is axiomatic 
that the closer to major blood vessels tu- 
mors lie, the more susceptible they are to 
diagnosis and localization by angiography. 
Small lesions, strategically placed, may be 
much more easily delineated than larger 
masses within the ventricles or near the 
terminal filaments of the cerebral arteries 
Size alone does not render a tumor amen- 
able to diagnosis by angiography but rather 
its ability to spread and distort the vessels 
of the brain. 

Benign encapsulated lesions, such as cer- 
tain types of meningiomas which enlarge 
by expansion and compression rather than 
infiltration, are more likely to cause smooth 
and clean cut displacement of the cerebral 
arteries (Fig. 25). Displacement of super- 
ficial vessels away from the inner table of 
the skull is also characteristic of convexity 
meningiomas." Gliomas are infrequently 
located superficially and are more likely to 
cause bizarre irregular types of displace- 
ment. If, in addition, new vessels appear 
either within or around the mass its dem- 
onstration may be still more striking. 

Recognition of the vascular bed within 
the tumor merits special emphasis. Egas 
Moniz" described a vascular pattern (tu- 
mor stain) which he thought distinctive in 
meningiomas (Fig. 7). He and Lorenz," 
studying the circulation in meningiomas 
demonstrated that the internal carotid 
artery, as well as the external carotid, par- 
ticipated in their blood supply. Although 
most of the external carotid branches to 
meningiomas are derived from the menin- 
geal arteries, superficial temporal vessels 
occasionally reach the tumors by piercing 
the calvarium (Fig. 25). These external 
carotid branches are extremely important 
in differentiating meningiomas from other 
highly vascular growths. The newly formed 
blood vessels leaving the parent meningeal 
arteries are thread-like, well outlined, and 
ramify in orderly tree-like fashion. They are 
short and end abruptly in the usually well 
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demarcated capillary “‘stain” which charac- 
terizes the tumor and which may persist 
when all other evidence of contrast medium 
leaves the brain. Large, abnormal, often 
short veins may be demonstrated around 
the circumference of the capillary “‘stain,” 
but similar vessels may also be seen with 
oligodendrogliomas and glioblastoma mul- 
tiforme (Fig. 32). 

In the case of glioblastoma multiforme, 
Lorenz found roentgen evidence of tumor 
circulation in approximately one-half of 
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lar vascular patterns in oligodendrogliomas 
(Fig. 29 and 33). In contrast to meningio- 
mas (Fig. 7), gliomas are less likely to ex- 
hibit easily identifiable, well formed nu- 
trient vessels branching from the normal 
arteries. 

Occasionally vessels in tumor bearing 
parts of the brain fail to be visualized (Fig. 
26 and 27). In some instances this is the 
result of thrombosis but the lack of visual- 
ization may be attributable to local pres- 
sure effects produced by the tumor. This 


Fic. 22. 


\ man, aged forty-six, with an obstructive internal hydrocephalus. 4, in the arteriogram the no:mal 


curve of the anterior cerebral artery is accentuated. The course of the middle cerebral group is tortuous but 
not diagonal. B, the ventriculogram shows marked dilatation of the body of the lateral ventricle. The 
temporal horn is not sufficiently dilatated to produce a “diagonal middle cerebral group.”’ 


the cases. These he divided into three 
groups depending upon their roentgeno- 
graphic appearance. In none of these were 
the blood vessels as maturely formed and 
regular as those seen in meningiomas. The 
first glioblastoma group was small and was 
characterized by a capillary stain within 
which delicate small vessels were observed. 
The second group, the largest, revealed 
numerous new and poorly formed blood 
vessels which formed an irregular network. 
Seen end on, the tiny new blood vessels 
looked like small pin points which were 
interspersed with occasional sinusoids or 
lacunae. The third group revealed rather 
large spiral-shaped masses of vessels 
through which veins could be seen during 
the arterial phase. We have observed simi- 


may in some measure be overcome by in- 
creasing the injection pressure within safe 
limits. It is noteworthy that while mass le- 
sions may cause incomplete or complete 
absence of filling of the vessels in the in- 
vaded half of the brain the contralateral 
nermal hemisphere may reveal excessive 
filling. 

Air studies are unquestionably far supe- 
rior to angiography for the recognition of 
hydrocephalus. The evidence of the latter 
in angiography is usually indirect and only 
seen with difficulty. As a rule internal hy- 
drocephalus accentuates the normal curve 
of the anterior cerebral artery without dis- 
placing it from its midline position (Fig. 22). 
With increased dilatation of the temporal 
horns of the lateral ventricles, the branches 
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of the middle cerebral artery become 
stretched and follow a diagonal course 
across the lateral aspect of the brain (Fig. 
23). The parietotemporal branch of this 
group of vessels is particularly influenced 
in this manner. In excessively dilated lat- 
eral ventricles, the anterior horn may de- 
press the first portion of the middle cerebral 
artery thereby accentuating its diagonal 


appearance. Cerebellopontine angle tumors, 
instead of depressing this portion of the 
middle cerebral artery, elevate it.’ Thus 
when patients with angle tumors develop 
hydrocephalus they frequently fail to re- 
veal the diagonal appearance of the middle 
cerebral group of vessels. 

Porencephalic cysts, when large enough, 
will unquestionably be confused with cystic 
gliomas of the brain.** Their unilateral 
character and the fact that they often dis- 
tort blood vessels make their recognition 
extremely important in patients suspected 
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of having space-taking lesions (Fig. 2 
Case x11). 


Case xu (Fig. 23). The patient was a white 
boy, aged thirteen, complaining of right-sided 
convulsions for three years. Weakness of the 
right side of the body had been present since the 
age of five and one-half months. 

Physical examination revealed right hemi- 
paresis, hyperreflexia, and right homonymous 


Fic. 23. Case xu. A boy, aged thirteen, with 
porencephaly. 4, in the arteriogram the 
distal portion of the reduplicated perical- 
losal artery, a, is displaced downward and 
the callosomarginal, 4, is deviated upward. 
The course of the middle cerebral group, ¢, 
is diagonal. There is residual air in the ven- 
tricles from a previous encephalogram. B, 
the lateral encephalogram reveals extensive 
enlargement of the lateral ventricle. C, in 
the posteroanterior encephalogram the left 
ventricle is indistinguishable from the large 
porencephaly. 


hemianopsia. Electro-encephalography indi- 
cated a large cyst in the left hemisphere. 
A pneumoencephalogram showed advanced 
atrophy of the left cerebral hemisphere with en- 
largement of the lateral ventricle and_por- 
encephaly. Angiography showed bizarre dis- 
placement of the pericallosal artery. 


Comment. Although porencephaly may 


occasionally be confused roentgenologi- 


cally with cystic tumors, in this instance 
the hemiatrophy of the calvarium and the 
ipsilateral shift of the ventricular system 
were characteristic of porencephaly. The 
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bizarre tumor-like picture which may be 
produced in the arteriogram in these cases 
seemed worth recording. The arteriogram 
certainly suggests a high parietal mass 
lesion displacing the posterior portion of 
the  pericallosal 


downward and 


artery 


the callosomarginal upward. One might 
even explain the inverted “‘V” distortion 
of the pericallosal vessels on the basis of 
invasion of the corpus callosum. The diag- 
onal course of the middle cerebral suggested 
marked ventricular enlargement. It is 
evident that the encephalogram was neces- 
sary for a satisfactory interpretation of the 
arteriogram. 

Frontal lobe region. Space-taking lesions 
in the anterior fossa produce profound 
changes in the vascular tree. The vessels 
usually affected are the suprasellar por- 
tion of the carotid, the anterior cerebral 
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artery and to a lesser degree the middle 
cerebral vessels. 

Strategically placed low lying frontal 
lobe tumors or very large lesions usually 
depress the superior portion of the carotid 
siphon tending to accentuate its normal 


Fic. 24. Case xiv. A male, aged forty-two, 
with a mixed astrocytoma and astroblas- 
toma in the left frontal lobe. 4 and B, the 
arteriogram and drawing show depression 
of the superior portion of the carotid siphon, 
a, slight depression of the anterior cerebral, 
4, and pericallosal, c, arteries, and anterior 
displacement or stretching of the calloso- 
marginal artery, d. C, in the lateral ence- 
phalogram the anterior horn of the left 
lateral ventricle is depressed and there also 
appears to be involvement of the brain at 
the base of the anterior horn. 


““S” shaped curve (Fig. 24, Case xiv). As 
they approach the midline these tumors 
tend to elevate the anterior cerebral artery 
and displace it posteriorly. The site of ori- 
gin of the middle cerebral vessels may also 
be pushed slightly back and downward 
(Fig. 25, Case xv). 

Representative of one group of anterior 
fossa tumors are the olfactory groove men- 
ingiomas. These usually displace the supra- 
sellar and subcallosal segments of the 
anterior cerebral artery upwards and pos- 
teriorly. When large they compress the 
supraclinoid portion of the carotid and force 
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it backwards, tending to uncoil the ‘‘S” 
shaped curve of the siphon (Fig. 25, Case 
xv). Dott® has described a similar appear- 
ance in hypophyseal stalk tumors. Tumors 
lying higher, near the anterior tip of the 
frontal lobe, also displace the anterior 
cerebral artery posteriorly, but are in gen- 
eral less prone to distort its normal config- 
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group of vessels may also be deflected and 
assume a more horizontal course. When this 
occurs the frontoparietal artery is also dis- 
placed downward and posteriorly. 
Displacement of the anterior cerebral 
artery as observed in the anteroposterior 
projection is probably more marked in 
mass lesions of the frontal lobe than in 


C 


D 


Fic. 25. Case xv. A man, aged forty-five, with a left olfactory groove meningioma. 4 and C, the arteriogram 
and drawing reveal marked posterior displacement of the anterior cerebral and carotid bifurcation (arrows). 
B and D, venogram and diagram showing a discretely outlined area (arrows) containing many tiny irregu 
lar vessels, the “tumor circulation.”” The middle meningeal vessel, 2, supplying the tumor is well visualized. 


uration. In addition the carotid siphon may 
be pushed backwards and downwards. In 
some instances it carries with it the site of 
origin of the middle cerebral artery (Fig. 


. 


With high lying tumors in the premotor 


frontal region, the picture is still different. 
Here they tend to depress the pericallosal 
and callosomarginal branches of the anter- 
rior cerebral artery and compress the ca- 
rotid bifurcation from above downward 
(Fig. 26, Case xvit). The middle cerebral 


lesions elsewhere in the brain (Fig. 17). 
The importance of obtaining sagittal roent- 
genograms is therefore obvious. 


Case xiv (Fig. 24). The patient was a white 
male, aged forty-two, who complained of head- 
ache and mental confusion. Frontal headaches 
had been present for ten years. One year before 
admission he noted increased irritability and 
emotional instability. This was followed by the 
onset of suboccipital headaches. Two weeks be- 
fore admission he suffered an attack of un- 
consciousness. 
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Physical examination revealed myopia, reti- 
nal degeneration and choroiditis, a fine tremor 
of the right extremities, and a positive left 
Babinski sign. Angiography showed a possible 
left frontal or suprasellar tumor. Ventriculog- 
raphy revealed a left frontal mass lesion. 

A mixed protoplasmic astrocytoma and 
astroblastoma was partially removed from the 
left frontal lobe a few days after admission. 


Comment. This case illustrates the ease 
with which certain large avascular frontal 
lesions may be missed by angiography. In 
instances such as this the venogram may 
provide the only clue to the diagnosis. The 
ventriculogram revealed a large left frontal 
lesion which was almost overlooked in the 
angiogram. 

Case xv (Fig. 25). The patient was a white 
male, aged forty-five, who complained of visual 
difficulties for three months. Two years before 
admission he had noted loss of smell. Recently 
dull headaches had occurred frequently. 

Physical examination revealed papilledema 
and left hyperreflexia. 

Routine skull roentgenograms demonstrated 
no localizing signs of an intracranial lesion. 

Angiography showed evidence of a mass at 
the base of the left frontal lobe. 

A craniotomy was performed and a left ol- 
factory groove meningioma was partially re- 
moved. 


Comment. This is an excellent example 
of a mass lesion at the base of the frontal 
lobe with posterior displacement of the 
anterior cerebral artery and combined com- 
pression and uncoiling of the carotid siphon. 
The tumor circulation, visible in the veno- 
gram, revealed a rather fuzzy group of ir- 
regular vessels which were not typical of 
meningiomas as described in the literature. 
However, several branches of the middle 
meningeal entered the tumor area suggest- 
ing the presence of such a lesion. 

Case xvi (Fig. 7). A male, aged thirty-five, 
complained of “epileptic spells” for one year. 
The attacks occurred at two week intervals and 
consisted of loss of consciousness with no con- 
vulsive movements other than twisting of the 


face. Severe frontal headaches and dimness of 


vision had been noted for three months. Three 
weeks before admission he began to have a 
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“thumping sound” in his right ear. 

Physical examination revealed prominence 
of the right temporal region, mental dullness, 
bilateral papilledema, bilateral concentric con- 
traction of the visual fields, hyperalgesia in the 
right temporal region, and a slight left facial 
weakness. 

Routine skull roentgenograms showed en- 
largement and erosion of the sella turcica. An 
electro-encephalogram showed evidence of a 
right frontal lobe lesion. A right carotid angio- 
gram outlined a large vascular tumor in the 
right frontoparietal region. 

Operation revealed a large meningioma in the 
region of the right frontal motor cortex area and 
sylvian fissure. 

Histopathologic diagnosis: Transitional an- 
gioblastic meningioma. 


Comment. This angioblastic type of 
meningioma is a typical example of the 
“characteristic meningioma” as described 
by Egas Moniz. The angiographic appear- 
ance of meningiomas will vary according 
to their type of vascular pattern. This is 
evident upon comparison with Cases xv 
and xx1 which were not angioblastic men- 
ingiomas. 


Case xvii (Fig. 26). The patient, a white 
male, aged forty-seven, complained of head- 
aches for six weeks. The headaches were in the 
right temporoparietal region and were fre- 
quently followed by blurred vision in the upper 
outer quadrant of the left visual field. Impair- 
ment of smell and occasional diplopia were also 
noted. 

Physical examination revealed a systolic pre- 
cordial murmur, bilateral papilledema, slight 
divergence of the right eye, marked loss of 
smell, and bilateral decrease in hearing. Angiog- 
raphy revealed evidence of a right frontal mass 
lesion. Ventriculography showed a mass lesion 
in the left frontal region probably extending 
into the right hemisphere. 

Left frontal craniotomy revealed a_ glio- 
blastoma multiforme involving the tip and 
medial aspect of the left frontal lobe, probably 
extending into the corpus callosum. 


Comment. This glioma was bilateral with 
greater involvement of the left frontal lobe. 
The right arteriogram did not show any 
tumor circulation because the main blood 
supply of the tumor was probably derived 
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from branches of the left carotid artery. 
The angiogram did show posterior displace- 
ment of the pericallosal artery suggesting 
involvement of the medial portion of the 
right frontal lobe. The findings in this case 
indicate the importance of doing bilateral 
angiographic studies in patients with mass 
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lesions which have infiltrated the corpus 
callosum will raise the pericallosal artery™ 
(see Fig. 27). In addition the anterior cere- 
bral may often be displaced but slightly in 
the sagittal plane because of the resistance 
of the falx. Notching of the vessel beneath 
the falx is occasionally observed." 


Fic. 


26. Case xvi. A man, aged forty-seven, with a bilateral frontal glioblastoma multiforme. 4 and B, the 


right pericallosal artery (arrows) is displaced posteriorly and the distal portion is poorly filled probably be 
cause of compression by tumor invading the corpus callosum. Significant depression of the carotid bifurca 
tion is present. Overlapping external carotid branches, a, are also filled. C, the lateral ventriculogram out- 
lines a mass, 4, projecting into the anterior horns and bodies of both lateral ventricles. D, the posteroanter 
lor ventriculogram shows displacement of the ventricles to the right. 


lesions, particularly when bilateral lesions 
are suspected. 

Parietal region. Our experience with 
parietal lobe lesions has been limited. It is 
apparent that high lying parietal lobe le- 
sions may depress and sometimes separate 
the pericallosal and callosomarginal arter- 
ies without causing much distortion of the 
middle cerebral group except in its ter- 
minal branches. Interhemispheric parietal 


The findings in inferior parietal lobe le- 
sions are well demonstrated in Figure 27. 
The middle cerebral group of vessels are 
‘often compressed and displaced downward 
and the terminal branches thus tend to 
come off at right angles (Fig. 28). Depend- 
ing upon the size of the mass lesion, the 
anterior cerebral branches may or may not 
be displaced forward and upward. 

Posterior parietal lobe lesions, particu- 
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larly those situated near the midline, may 
produce little vascular distortion. In such 
instances the appearance of the tumor cir- 
culation is of paramount importance (Fig. 
28, Case 

In the venogram the superior cerebral as 
well as the anastomotic veins of Labbé and 
Trolard may be affected by parietal tu- 
mors. 

Case xvi (Fig. 27). The patient, a white 
male, aged fifty-nine, complained of headache 


and left-sided weakness. Three months before 
admission he suddenly lost consciousness for 
three hours but recovered within two days. 
Two months before admission he was seized 
with a convulsion which was followed by left 
facial weakness, frontal headache, weakness of 
the left side of the body and incontinence of 
urine. 

Physical examination revealed neck rigidity, 
mental confusion, left hemiparesis, paralysis of 
the twelfth cranial nerve, and dilatation of the 
left pupil. 
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Angiography revealed evidence of a mass in 
the right frontoparietal region. At operation a 
glioblastoma multiforme was removed from the 
right frontoparietal region. 


Comment. The tumor was relatively 
avascular. This was noticed at operation as 
well as by angiography. The avascular area 
between the anterior and middle cerebral 
groups identified the lesion in the fronto- 
parietal region. The origin of the anterior 
cerebral artery appeared to be pushed down 


27. Case xvi. A male, aged fifty-nine, 
with a glioblastoma multiforme in the 
right frontoparietal region. 4 and B, ar- 
teriogram and drawing showing an avas- 
cular tumor area, a, between the anterior 
and middle cerebral groups with anterior 
and upward displacement of the peri- 
callosal artery (arrows) and downward 
compression of the middle cerebral ves- 
sels. The carotid bifurcation is depressed. 
C, the venogram shows a vague opaque- 
ness in the tumor area. There are numer- 
ous tiny disorganized vessels and one 
small cluster is visible at a. 


and the remainder of its course was dis- 
torted. The pericallosal branch was dis- 
placed anteriorly and its posterior portions 
were rather high suggesting the tumor in- 
vaded the corpus callosum and crossed the 
midline. A decrease in filling and downward 
displacement of the middle cerebral group 
was also observed. 

Case xix (Fig. 28). The patient, a white 
male, aged fifty-four, complained of convulsive 
movements in the right arm for seven weeks. 
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Fic. 28. Case x1x. A male, aged fifty-four, with metastatic adenocarcinoma in the left parietal lobe. 4, a 
rather discrete highly vascularized area, a, is visualized in the parietal region. The middle cerebral vessels 
are displaced downward and many of the terminal branches, 4, pursue a vertical course. B, the lateral en- 
cephalogram reveals a flat depression of the posterion portion of the lateral ventricle (arrows). The flat 


depression is characteristic of superficial mass lesions. 


These attacks increased and spread until the 
face and right leg were involved. Loss of sense 
of position of the right arm had been noticed 
for three weeks. 

Physical examination revealed astereognosis 
in the right arm, and a positive right Babinski. 

Encephalography showed evidence of a large 
tumor in the left parietal region depressing the 
roof of the left lateral ventricle. Angiography 
revealed a vascular lesion in the left parietal 
region. 

At operation a_ superficial encapsulated 
tumor 3 by 3 by 4cm. was removed which proved 
to be a metastatic adenocarcinoma. 


This metastatic adenocar- 
cinoma contained innumerable tiny, ir- 
regular vessels. One must remember that 
the actual mass of the tumor may extend 
beyond its vascularized portion as demon- 
strated arteriographically. 

Temporal lobe. Of the brain tumors local- 
ized by angiography, those in the temporal 
lobe are the most easily recognized. In the 
lateral projection the middle cerebral ar- 
teries are characteristically displaced up- 
wards but the anterior cerebral group is 
unaffected (Fig. 29). In the anteroposterior 


Comment. 


Fic. 29. Case xx. A man, aged forty-five, with an oligodendroglioma involving the left temporal lobe. The 
middle cerebral branches are displaced upward so extensively they are difficult to distinguish from the 
anterior cerebral group and the first portion of the middle cerebral artery is displaced anteriorly as well as 
upward (arrows). Numerous tiny abnormal vessels can be seen extending above and anterior to the tem- 


poral area. 
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projection the middle cerebral vessels are 
pushed medially, and the anterior cerebral 
arteries are not infrequently displaced 
across the midline (Fig. 30). 

Tumors of the anterior portion of the 
temporal neuromas, and 
similarly located sphenoidal ridge menin- 
giomas" involving the inner portion of the 


lobe, acoustic 
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of the carotid and the middle cerebral 
group upward and forward (Fig. 30). 

The more posteriorly placed temporal 
lobe tumors are less prone to affect the 
carotid siphon, but may cause marked up- 
ward displacement of the posterior tem- 
poral artery or entire middle cerebral 


group. 


C 


sphenoidal ridge may behave like large 
parasellar tumors, elevating the site of ori- 
gin of the middle cerebral artery (Fig. 29). 
The first portion of the carotid siphon may 
be flattened and depressed (Fig. 31). Tu- 
mors occupying the more lateral portion of 
the sphenoidal ridge affect only the ter- 
minal portion of the carotid siphon, ‘“‘uncoil- 
ing” it by pushing the supraclinoid segment 


Kic. 30. Case xx1. A man, aged thirty, with 
a right temporal meningioma. 4 and C, 
the middle cerebral group and carotid 
bifurcation are displaced upward and 
forward in the lateral arteriogram (ar- 
rows). A faint “tumor stain’’ can be seen 
below the displaced vessels. B, the an- 
teroposterior (sagittal) projection reveals 
medial displacement and elevation of the 
middle cerebral arteries and midline dis- 
placement of the anterior cerebral artery 
(arrows). 


Case xx (Fig. 29). The patient was a white 
male, aged forty-five, who complained of head- 
ache for five months. The headaches were oc- 
cipital and had gradually increased in frequency 
and severity. Numbness of the right side of the 
body appeared three months before admission. 
This was followed by weakness in the right leg. 

Physical examination revealed right hemi- 
paresis, right central facial paralysis, papil- 
ledema, right hemianopsia, and motor aphasia. 
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Craniotomy revealed an oligodendroglioma in- 
volving the left temporal lobe. 


Comment. The upward displacement of 
the middle cerebral group is characteristic 
of a temporal lobe lesion. However, the 
speckled lacework of tiny vessels, repre- 
senting tumor vessels, extended high into 
the deep portion of the frontal and tem- 
poral lobes. This oligodendroglioma was 
not as vascular as Case xxim (Fig. 32) but 
the tumor could be outlined vaguely by its 
capillary “‘stain” in the venogram. 

Case xx! (Fig. 30). The patient was a white 
male, aged thirty, admitted on December 12, 
1947, complaining of headache and _ blurred 
vision for eight months. He had been admitted 
three years previously for back pain and weak- 
ness of the right leg. At that time a laminec- 
tomy revealed a neurofibroma in the thoraco- 
lumbar region. Following this the patient did 
well until eight months before admission when 
he began to have headaches accompanied by 
nausea, vomiting, and blurring of vision, more 


on the left, with transient diplopia. There was a 
vague history of right-sided convulsions. 

Physical examination revealed a slight left 
facial weakness, positive Romberg, adiadocho- 
kinesia of the left hand, diminished left corneal 
reflex and absent abdominal reflexes on the left 
side. 

Routine skull roentgenograms showed only a 
persistent metopic suture. An arteriogram re- 
vealed evidence of a mass lesion in the anterior 
portion of the right temporal and inferior fron- 
tal region on the right. 

A right frontotemporoparietal craniotomy 
revealed a well encapsulated tumor § by 5 by 6 
cm. in the right temporal region. Dissection re- 
vealed that it projected into the inferior horn of 
the right ventricle. 

Histopathological Meningioma, 
intraventricular, type 11, 2, probably springing 
from the choroid plexus (called by Dandy 
fibroma of the choroid plexus). 

The patient’s postoperative course was un- 
eventful and he was discharged improved. 


diagnosis; 


intraventricular 


large 


Comment. This 


Kic. 31. Case xxu. A woman, aged thirty 
nine, with a right-sided parasellar tumor. 
A, the first arteriogram shows straightening 
of the carotid siphon with elevation of the 
bifurcation, a. B, another arteriogram two 
and one-half years later reveals further 
straightening of the carotid siphon. C, the 
routine lateral roentgenogram of the sella 
turcica shows complete destruction of the 
dorsum sellae, erosion of the clivus and en- 
croachment upon the sphenoid sinus. The 
radiopaque metallic objects are silver clips. 
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Fic. 32. Case xxi. A man, aged twenty-six, with a midline oligodendroglioma. 4 and C, the arteriogram 
demonstrates upward and forward displacement of the anterior cerebral artery (arrows) with secondary 
straightening of the subcallosal portion. Networks of tiny vessels and a “‘stain”’ are visible in the tumor area. 
B and D, in the venogram many small vessels and a rather discrete “stain’’ visualize the tumor area. Small 
vessels outline the periphery of the tumor (arrows). The internal cerebral veins and adjacent venous sinuses 


are markedly distorted. 


meningioma manifested little vascularity 
but caused marked upward and forward 
displacement of the supraclinoid portion 
of the internal carotid and the origin of the 
middle cerebral vessels. The displacement 
of the middle cerebral vessels is such that 
portions of them appear to overlap the 
course of the pericallosal artery. 

Occipital lobe. We have had no experience 
with occipital lobe lesions. According to the 
literature lesions in this area may produce 
upward displacement of the terminal third 
of the middle cerebral group. Occasionally 
the pericallosal artery 1s elevated. Veno- 
grams may reveal displacement of the 
straight sinus and ampulla of Galen or 
compression of the torcular Herophili and 
lateral sinus.™ 

Midline tumors at the base of the brain and 


within the ventricles. Parasellar tumors 


usually ‘“‘uncoil” the carotid siphon by 
flattening and depressing the inferior ex- 
tradural portion of the carotid while at the 
same time elevating the superior portion of 
the carotid siphon (Fig. 31). In the antero- 
posterior projection there may be medial 
displacement of the carotid and its bifurca- 
tion. These tumors distort other portions of 
the vascular tree depending upon the area 
of the brain involved (Fig. 31, Case xxt1). 

Tumors originating in the sphenoid sinus 
will, of course, displace the carotid siphon 
posteriorly while suprasellar masses will 
displace the carotid bifurcation and first 
portion of the anterior cerebral artery pos- 
teriorly and upward in a manner similar to 
olfactory groove meningiomas. In the an- 
teroposterior projection suprasellar tumors 
may, in contrast to parasellar lesions, dis- 
place the carotid bifurcation and proximal 
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anterior cerebral artery laterally." 

Midline masses posterior to the subcal- 
losal portion of the anterior cerebral artery 
characteristically push the anterior cere- 
bral vessels upward and forward, straight- 
ening the subcallosal portion of the artery 
and forming a concave arch which often 
outlines the periphery of the tumor (Fig. 
32, Case xxu). The course of the internal 
cerebral veins is usually markedly dis- 
torted. It is apparent that a large tumor 
may involve all of the areas described. 

Case xxii (Fig. 31). The patient was a white 
female, aged thirty-nine, admitted with the 
complaint of increasing lassitude. Six years 
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the most recent admission she noted increasing 
lassitude and a weight gain of 15 pounds. She 
also found that she was unusually chilly in cool 
weather. 

Neurological examination revealed paralysis 
of the right third cranial nerve, diminished 
corneal sensitivity on the right, and personality 
changes evidenced by facetiousness. Visual 
fields showed a complete left homonymous 
hemianopsia. A second arteriogram was _per- 
formed which again revealed distortion of the 
carotid siphon. Reoperation was refused. 


Comment. Angiograms repeated at inter- 
vals may help evaluate changes in the size 
of intracranial tumors. This patient’s first 


Fic. 33, 4 and B. Case xxi. Same case as Figure 32 
the third ventricle and extending 


previously she had noted diplopia which was 
followed by signs of increased intracranial pres- 
sure. Five months later her menses stopped. 
One year later she was admitted to the hospital 
when it was noted that she had ptosis of her 
right eyelid as well as other signs of right third 
cranial nerve involvement. Routine skull roent- 
genograms showed an enlarged and eroded sella. 
The sphenoid sinus was dense and encroached 
upon. 

An exploratory craniotomy revealed a pos- 
sible extradural lesion in the region of the right 
cavernous sinus. 

The patient was discharged slightly improved 
and later readmitted for an arteriogram which 
showed distortion of the carotid siphon. Ex- 
travasation of the thorotrast was noted during 
the procedure. Following this she noted no 
change for one and a half years. One year before 


. The ventriculograms show the midline tumor, a, filling 
into both enlarged lateral ventricles. 


study revealed anterior displacement with 
straightening of the intracranial portion of 
the carotid due to a tumor which had 
eroded the hypophyseal fossa, clivus and 
sphenoid. The same examination repeated 
two and one-half years later showed still 
further elongation and straightening of the 
carotid siphon. 

Of considerable interest was the extra- 
vasated thorotrast which first was observed 
after the initial injection and then again 
two and one-half years later. The extent 
of the radiopaque area remained unchanged 
in spite of the time interval between exam- 
inations. 


Case xxii (Fig. 32 and 33). The patient was a 
white male, aged twenty-six, admitted com- 
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plaining of right frontal headaches for five 
months. He had also noted pressure in the back 
of his neck, poor vision, and roaring in the right 
ear. Vomiting had occurred two to three times 
weekly. 

Physical examination revealed bilateral pap- 
illedema with secondary optic atrophy. The 
pupils were dilated and reacted sluggishly to 
light. Slight weakness was noted in the right 
leg. 


Routine skull roentgenograms revealed en- 
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were displaced forward and up forming a 
rounded concavity which outlined the 
tumor. Numerous tiny faint blood vessels 
could be seen radiating into the tumor in a 
somewhat parallel manner similar to that 
occasionally noted in glioblastoma multi- 
forme. The venogram was striking for it 
showed a well outlined delayed capillary 
stain which formed a backbround for a fine 
network of vessels. Small veins can be seen 


Fic. 34, 4 and B. Case xxiv. Arteriogram of a male, aged fifty-one, with an extensive mass lesion involving 
the left temporoparietal region and thalamus. The middle cerebral group is displaced downward and many 
tiny faint vessels representing tumor circulation can be seen extending above and below into the parietal 
and temporal regions. The anterior choroidal artery is displaced downward and posteriorly so that it ap 
pears to outline a mass (arrows). The terminal portions of the callosal arteries follow a sinuous course. 


largement and demineralization of the sella 
turcica, with small calcific flecks in the right 
parietal region. An angiogram of the right side 
showed a large vascular lesion in the right 
parietal region. Ventriculography revealed a 
large midline lesion that projected into both 
lateral ventricles and the upper portion of the 
third ventricle. 

Most of the tumor was removed through a 
right frontotemporal craniotomy and proved to 
an oligodendroglioma. 


Comment. The oligodendrogliomas we 
have studied thus far have been rather vas- 
cular and in some instances difficult to dif- 
ferentiate from meningiomas. These tu- 
mors, like the meningiomas, grow slowly 
and seem to have ample time to develop a 
“mature” circulation. In Case xxi the 
anterior cerebral and pericallosal arteries 


outlining the periphery of the tumor. Such 
vessels in the venogram are occasionally the 
only visible evidence of the presence of an 
avascular lesion. The venous system was 
distorted to such a degree that one might 
have been led to believe they were the anom- 
alous vessels of a meningioma or angioma. 
Deep-seated tumors involving the thalamus 
and basal ganglia. These lesions, though 
readily demonstrated by ventriculography, 
may be easily missed in angiographic stud- 
ies. Fortunately the temporal lobe is often 
involved and changes are demonstrable in 
the middle cerebral group. Downward and 
posterior displacement of the anterior 
choroidal artery has been described as 
pathognomonic of thalamic tumors.*! This 
vessel is frequently not visualized. We have 
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however, seen it dis- 


placed in 


characteristically 
a few instances (Fig. 34, Case 
xx1v). Lesions in this region may also grow 
upward in the midline causing anterior 
cerebral displacement similar to that de- 
scribed in Case xxi (Fig. 32). 


Case xxiv (Fig. 34 and 35). The patient was 
a male, aged fifty-one, who complained of right- 
sided weakness and convulsions of five weeks’ 
duration. Five weeks before admission he fell 
upon the ice and fractured several ribs. He did 
not lose consciousness but soon after noted in- 
creasing weakness in his right arm and leg. One 
week before admission he began to have right- 
sided convulsions which started int he right arm. 
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Kic. 35, 4, Band C. Case xxiv. Same case as 
Figure 34. The encephalograms 
marked displacement of the ventricles with 
flattening of the roof of the left 


show 


lateral 
ventricle. 


Physical examination revealed evidence of 
weight loss, loss of position sense on the right, 
right-sided agraphesthesia, a moderate mixed 
aphasia, a right hemiparesis which included the 
face, increased tendon reflexes in the right arm, 
absent abdominal reflex on the right, bilateral 
ankle clonus, and a positive right Babinski. 

Routine skull roentgenograms revealed noth- 
ing abnormal. An angiogram demonstrated dis- 
placement of the anterior choroidal artery by a 
“mass the thalamus. An 
encephalogram showed displacement of the 
ventricular system to the right secondary to a 
temporoparietal mass lesion. 

At operation a left 


lesion involving 


frontotemporoparietal 
craniotomy revealed a yellow and muddy mass 
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in the temporal lobe. The lesion was not ex- 
plored because ot the patient’s poor condition. 


Comment. The identity of this tumor re- 
mains uncertain. The slight downward dis- 
placement of the middle cerebral group and 
the unusual course of the terminal portions 
of the callosal arteries, in addition to the 
displacement of the anterior choroidal ar- 
tery, suggest an extensive single lesion or 
multiple lesions. 


SUMMARY 


1. The development of cerebral angiog- 
raphy is reviewed. 

2. The advantages and disadvantages of 
various contrast media are summarized and 
the use of thorotrast is endorsed. 

3. The indications and contraindications 
to cerebral angiography are outlined. The 
procedure is not advised during the acute 
phase of cerebral accidents. 

4. A percutaneous method for injecting 
the carotid artery is described and its com- 
plications re-emphasized. 

s. The normal cerebral angiogram and 
its many variants are reviewed. 

6. Congenital, arteriosclerotic, and cav- 
ernous sinus arteriovenous aneurysms, their 
symptomatology, differentiation, and com- 
plications, are described. Illustrative cases 
are presented, stressing the angiographic 
recognition of hemorrhage into the sylvian 
fissure. Confusing variations in the appear- 
ance of cavernous sinus arteriosclerotic and 
arteriovenous illustrated 
and explained. 

7. Occlusion of the carotid artery and 
its branches is frequently unsuspected 
clinically but may be readily diagnosed by 
means of cerebral angiography. 


aneurysms are 


8. The clinical manifestations of arterio- 
venous angiomas are quite typical but vari- 
able. Routine skull roentgenograms and 
pneumoencephalograms may be of further 
aid in their diagnosis. Cerebral angiography 
allows demonstration of the type of lesion, 
i.e. simple or complex, and accurately 
localizes it for the surgeon or roentgen 
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therapist. Several cases are presented show- 
ing the various types of arteriovenous an- 
giomas, some of which may be confused 
with vascular meningiomas and gliomas. 

g. Unless extreme, enlargement of the 
lateral ventricles may be difficult to discern 
in cerebral angiograms. 

10. The angiographic appearance of por- 
encephaly is not diagnostic and may be 
confused with tumors as well as hydroceph- 
alus. 

13. Cerebral angiograms may in rare 
instances clearly demonstrate small vascu- 
lar tumors not readily outlined by enceph- 
alography or ventriculography. 

12. The displacement patterns of tumors 
in various portions of the brain are for- 
mulated and illustrated. Relatively large 
mass lesions may produce few changes if 
not strategically located in relation to the 
larger cerebral vessels. Accurate localiza- 
tion of such tumors requires an intimate 
knowledge of the normal vascular pattern 
and its variants. 

13. Meningiomas produce angiographic 
paterns which may vary greatly depend- 
ing upon the vascular bed of the tumor. 
Many derive their circulation from the 
internal as well as the external carotid ar- 
teries. 

14. Oligodendrogliomas also — exhibit 
varying angiographic patterns which are 
similar to those found in glioblastoma 
multiforme. 

15. Metastatic adenocarcinoma of the 
brain may be unusually vascular and read- 
ily demonstrable by cerebral angiography. 

The authors wish to express their gratitude to Dr. 
Francis C. Grant, Professor of Neurosurgery, and 
to Dr. John Drew, former Resident Neurosurgeon, 
whose clinical material and cooperation made this 
study possible. 

3400 Spruce St. 
Philadelphia 4, Pa. 
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DISCUSSION 


Dr. Frep J. Hopces, Ann Arbor, Michigan. 
From what you have seen this afternoon, it is 
apparent that the good old days are gone for- 
ever, that era when the radiologist, comfortably 
forgetting all he had learned in his freshman 
and sophomore years about neuro-anatomy, 
could examine skull films, talk about osseous 
changes that might or might not be visible and 
feel that he had discharged his full responsi- 
bility to medicine. 

Dandy had a lot to do with the changes which 
have come about. The annoying contribution he 
made by introducing aerography forced us to 
review and relearn soft tissue anatomy within 
the skull. The work you have heard described 
this afternoon beginning with Egas Moniz in 
Europe and followed pretty extensively in 
Canada, then in this country, has opened still 
another field which forces radiologists to go 
back to their textbooks of neuro-anatomy. Al- 
though the task is difficult, the effort required is 
distinctly worth while. 

My sole excuse for discussing this paper is my 
connection with Dr. Burge and Dr. List of the 
University of Michigan with whom I have had 
the good fortune to delve into this particular 


field. It is an extremely interesting phase of 


diagnostic roentgenology. The paper which has 
been written by the gentlemen from Phila- 
delphia is an exceptionally good one, and it 
covers the “‘waterfront,”so to speak, on the sub- 
ject of cerebral angiography. One cannot be 
connected with this work, even for a little 
while, without becoming enthusiastic over the 
diagnostic accuracy which can be achieved 
with the angiographic method. Obviously this 
is a specialized procedure which many in this 
audience will never have cause to use. It is 
interesting to all of us, however, to know that 
our branch of medicine has forged ahead to the 
point where we can detect and describe with 
extreme accuracy certain intracranial lesions 
which are invisible as a rule when other roent- 
gen methods are used. 

I would like to use several slides to illustrate 
a few important points in cerebral angiography. 


(Slide) The first of these is similar to the first 
one that Dr. Perryman used, showing both 
lateral and anteroposterior projections after in- 


jection of the internal carotid in the case of a 


normal subject. These two views are supple- 
mentary and complementary. Without 40th of 
these projections no angiographic examination 
is complete. The anteroposterior view is ex- 
tremely important. Unilateral space-occupying 
lesions will not displace the anterior cerebral 
artery which is situated in midline position in 
the anterior part of the cranial vault unless 
such lesions are located far anteriorly in the 
cerebrum. It should be noted that the entire 
cerebellar region is devoid of vascular shadows. 
This is true because except in about 15 per cent 
of individuals the subtentorial portions of the 
brain receive blood from the vertebral artery 
rather than the internal carotid. 

(Slide) This second illustration will amplify 
what Dr. Perryman has said about vascular 
anomalies. It will be noted here that the in- 
ternal carotid, after passing through the caver- 
nous sinus, becomes very, very narrow just be- 
fore breaking up into its major subdivisions. In 
contrast to the previous illustration, filling of 
cerebral vessels beyond the narrow point 1s 
scant. This is a striking example of carotid 
stenosis. Because of increased resistance to the 
injection of fluid at the point of stenosis, partial 
filling of the external carotid has occurred in 


spite of the usual efforts to prevent escape of 


opaque material into that branch of the vessel. 
(Slide) A simple and commonplace vascular 
displacement produced by a temporoparietal 
tumor is shown in this next slide. Notice that 
the major branches of the middle cerebral 
artery, which should follow an almost hori- 
zontal course, have been elevated sharply. 
(Slide) This is an example of “tumor stain,” 
an expressive term which describes lingering 
opaque material in tiny vessels within the 
lesion where circulation time is slow. The ves- 
sels running into the tumor are distended with 
fluid, and the tumor itself is represented by a 
stain or a spot on the film. Large veins are to be 
seen creeping out to join the central vein. The 


“lesion in this case happens to be a meningioma. 


The angiogram demonstrates the location as 
well as the extent of the tumor. 

(Slide) In their original paper, Perryman, 
Chamberlain and Hodes point out that the 
radiologist has more than one string to his bow. 


Some tumors can be recognized by ordinary pre- 
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liminary or routine skull films. It has been our 
experience that this is true in a rather small 
percentage of all intracranial lesions. The use of 
encephalography or ventriculography greatly 
increases the scope and accuracy of intra- 
cranial diagnosis. Angiography is one more 
string to our bow which gives us an opportunity 
to see the vascular pattern of the brain, thus 
making new diagnostic signs available. 

In the case of the patient here illustrated, 
however, the cerebral angiogram tells us little 
or nothing of value. On the other hand, the 
ventriculogram, representing an older tech- 
nique, shows a sizable tumor. This is under- 
standable because the opaquely filled vessels 
are peripheral to the location of the lesion in the 
thalamus and are not modified in appearance. 

In closing, permit me to say that cerebral 
angiography is extremely advantageous and 
helpful as an adjunct to older methods in that 
particularized field of radiology which has to do 


Cerebral Angiography 


with localization of cerebral lesions. In that 
field, anything that will lead to accurate diag- 
nosis is important. Used carefully, properly and 
selectively, cerebral angiography is an excellent 
agent of diagnosis. 


Dr. PerryMan (closing). Dr. Swenson has 
asked, ‘“‘How many aneurysms have we missed 
because of incomplete filling?’ To my knowledge 
we have missed none. Dr. Hodges has men- 
tioned this in his paper and Dr. Swenson has 
had the same experience, so that it was a 
“‘leading”’ question, and it is apparently pos- 
sible to miss aneurysms that have narrow necks 
or are thrombosed. 

I would like to go a little further in advocat- 
ing cerebral angiography and say that in cer- 
tain instances it is not only of value in aiding in 
the localization of mass lesions but it may spare 
the patient the danger and discomfort of an air 
study. 
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HE differentiation of aneurysms from 

tumors which are close to the heart 
and/or great vessels is not always possible 
by conventional roentgen methods. The 
roentgen diagnosis of aneurysm ordinarily 
depends on the inability of the examiner to 
separate it from its vessel of origin during 
change in the position of the patient as well 
as by its active pulsation. Helpful also is 
the demonstration of disease elsewhere in 
the vessel. A tumor, on the other hand, 


characteristically does not pulsate, or, if 


pulsation is present, it is transmitted. How- 
ever, it is well known that a thick-walled 
aneurysm may show no pulsation and that 
it may be difficult or impossible to dis- 
tinguish transmitted from active pulsation. 

Precise diagnosis is now of more than 
theoretic interest since treatment has be- 
come specific and often curative in this 
group of lesions. In the usual case, differ- 
entiation between tumor and a vascular 
structure can be made definitely by angio- 
cardiography. An aneurysm ordinarily be- 
comes opaque along with its vessel of ori- 
gin. At the same time, other abnormalities 
in the vessel are demonstrated if present. 
A tumor does not fill with the opaque ma- 
terial. Its density remains the same 
throughout the examination. Adjacent ves- 
sels may be compressed or displaced but 
are not otherwise changed unless infiltrated 
by neoplasm in which case the outline is 
irregular or the vessel is occluded. On rare 
occasions, however, a fibrosing tumor may 
produce a traction aneurysm. 

The angiocardiographic procedure fol- 
lows that described by Robb and Steinberg! 
with the addition of multiple exposures 
which are made at set intervals following 
the injection.2 When the circulation is 


*p 


judged to be normal, the aorta is well 


visualized within five to seven seconds after 
a rapid intravenous injection of 70 per cent 
diodrast solution. The injection is made 
through a large bore needle, either a No. 12 
or 13 gauge for adults, and 40 to 50 cé. of 
pel ite is injected into an antecubital vein 
within one and one-half seconds. It is our 
custom when investigating the mediasti- 
num to space five exposures at two, four, 
five, six, and seven seconds after injection. 
More recently, the exposures have been 
made in a predetermined phase of the car- 
diac cycle, the roentgen generator being 
energized from an_ electrocardiographic 
lead. The pulmonary artery, the aorta 
and the cardiac chambers are visualized 
regularly after a successful injection. This 
comment is made because occasionally 
there is a physiologic constriction in the 
subclavian vein as it enters the thorax 
which is sufficient to interfere with satis- 
factory injection. The reactions and 
contraindications to the procedure have 
been adequately discussed elsewhere.* Suf- 
fice it to say that the reactions usually are 
transient. Severe reactions have been rare 
and there have been no fatalities in over 
one thousand cases that have been exam- 
ined. The procedure has been employed 
when there has been any question regard- 
ing differential diagnosis. Angiocardiog- 
raphy has been used routinely in instances 
of anterior mediastinal masses since it has 
been our experience that errors are most 
commonly made in this location. 

difficulty arises in the angiocardio- 
graphic diagnosis of aneurysm when, be- 
cause it is clotted or has a small neck, 
fails to fill with diodrast. However, in this 
event, the aorta and/or pulmonary artery 
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Kic. 1. Left anterior mediastinal tumor; dermoid cyst. 


may show dilatation or abnormalities in 
outline which will suggest the nature of the 
mass. = 

To illustrate the scope of angiocardiog- 
raphy in the study of mediastinal masses, 
the following cases are reported. 


Arrows point to aorta of normal caliber throughout. 


REPORT OF CASES 


Case 1 (Fig. 1) was a female, aged eighteen, 
whose only symptom was that of slight sub- 
sternal pain. A left anterior mediastinal mass 
was discovered on roentgen examination of the 
chest. Roentgenoscopic examination by several 


Fic. 2. Left posterior mediastinal mass; aneurysm of the descending aorta. White arrows point to aneurysm; 
black arrows to irregularities in the outline of the arch without dilatation. 


| WML. <8, No. 5 Differentiation of Mediastinal Tumor and Aneurysm 585 ' 
= 
| 
~ 
) > 
4 
K. N.3 
| 
) 
a ke 
| | i ‘s 


cro 


4 


Fic. - Post-stenotic dilatation of the aorta in a case 
of coarctation. 


skilled roentgenologists and cardiologists at 
different institutions revealed what appeared 
to be active pulsations. Angiocardiographic ex- 
amination disclosed a small but perfectly nor- 
mal aorta and pulmonary artery. There were 
no irregularities in outline. The patient did not 
agree to operation for one year, at which time 
there was, in addition, a systolic murmur heard 
best over the mass. At operation, a dermoid 
cyst was found which was intimately adherent 
to the pulmonary artery. The tumor was suc- 
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cessfully removed. On examination the follow 
ing day, the murmur had disappeared. 


Case 11 (Fig. 2) was a male, aged forty-five, 
in whom roentgen examination disclosed a left 
posterior mediastinal mass. By roentgenoscopy, 
it was difficult to decide whether pulsations 
were active or transmitted but the mass seemed 
to be continuous with the descending aorta. 
The clinical diagnosis was syphilitic aneurysm 
but there was no clinical or serological evidence 
of lues. Angiocardiography confirmed the clini- 
cal diagnosis of aneurysm of the descending 
aorta. However, elsewhere in the aorta there 
was no dilatation; on the contrary, particularly 
in the arch of the aorta, there were several con- 
strictions. The nature of the aneurysm remains 
undetermined but the suggestion is made that it 
may be on a congenital basis. Irregularities in 
the aorta have been noted several times in con- 
nection with other congenital lesions of the 
cardiovascular system.* Post-stenotic aneurys 
mal dilatation in coarctation of the aorta, for 
example, is not infrequent (Fig. 3). 


Case ul (Fig. 4) was a male, aged fifty. There 
was clinical and lues. 
Roentgen examination of the chest revealed 
moderate enlargement of the left ventricle. The 
ascending aorta and arch appeared prominent. 


evidence ( rf 


In addition, there was a small pulsating mass at 
the left hilum. Angiocardiography confirmed 
the presence of dilatation of the ascending 
aorta. The arch was of normal caliber; the 


prominence noted in the conventional roent 
genogram 


was due to elongation. A marked 


Fic. 4. Luetic dilatation of the pulmonary artery (white arrows) and moderate dilatation of the ascending 
aorta (black arrows), 
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Kic. 5. Clotted aneurysm of the ascending aorta which did not fil! with diodrast. Black arrows indicate dis- 
placed pulmonary artery. White arrows indicate irregularly dilated ascending aorta. 


dilatation of the pulmonary artery was found 
which was quite unexpected and presumably 
also was due to lues. 


Case iv (Fig. 5) was a male, aged fifty, with 
clinical and serological evidence of Jues. He 


complained of a protruding pulsating mass to 
the left of the sternum, which had been present 
for more than ten years. Roentgen examination 
disclosed an anterior mediastinal mass which 
apparently was continuous with the external 
mass, No pulsations were present on roentgeno- 
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Kic. 6. Bilobed thymoma seen to left and right of the heart. White arrows indicate position of right auricular 
and right ventricular cavities. Black arrows indicate cavity of left ventricle. Peripheral arrows indicate 


the margins of the two tumors. 


scopic examination nor could any be detected 
by roentgen kymography. The ascending aorta 
did not appear unduly prominent in the antero- 
posterior position. On rotation, it was difficult 


to separate this structure from the mass. The 
arch, however, seemed distinctly dilated. 
Angiocardiographic examination showed the 
pulmonary artery of normal caliber but dis- 
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placed posteriorly and caudad. The ascending 
aorta was markedly and irregularly dilated and 
the dilatation extended into the arch. The mass, 
however, showed no change in density through- 
out the examination. The reason for this was 
apparent at postmortem examination when the 
mass was found to be a clotted aneurysm. Al- 
though, strictly speaking, angiocardiography 
had failed to provide a definite differential 
diagnosis of the mass, the presence of marked 
dilatation of the ascending aorta established the 
likelihood that it was a clotted aneurysm. A 
small neck also may prevent the entrance of 
sufficient diodrast to establish the diagnosis. It 
is for this reason that the procedure fails to 
establish the diagnosis of dissecting aneurysm.°® 


Case v (Fig. 6) was a female, aged about 
thirty. The roentgen appearance of her chest is 
best visualized by inspection of the accompany- 
ing illustration. Angiocardiography was here 
indispensable. The superior vena cava, the 
right auricle and the right ventricle were clearly 
well within the right border of the central 
shadow. A right anterior mediastinal mass was 
therefore postulated and it was thought that 
the heart was displaced by it to the left. How- 
ever, the left ventricular cavity, also, was well 
within the left border of the mass. A satisfac- 
tory explanation for this was not evident. The 
patient was subjected to surgical exploration 
through a right parasternal approach and a 
large anterior mediastinal mass was removed 
which on histopathological examination proved 
to be thymoma. This, however, did not explain 
the left-sided findings. Although postopera- 
tively the patient was asymptomatic, angio- 
cardiography was repeated. This confirmed the 
previous impression that there was a left para- 
pericardial mass. The patient was therefore 
operated upon again and a large thymoma pre- 
sumably arising from the left lobe of the thymus 
was removed. The final roentgenogram of the 
chest is also included in the illustration. 

The clinical details of this case will be pub- 
lished elsewhere. For the present purpose it 1s 
sufficient to indicate how essential angio- 


cardiography may be in the elucidation of 


mediastinal masses. 


SUMMARY 


Angiocardiographic visualization of the 
heart and great vessels is an important aid 
in the elucidation of mediastinal masses. 
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Aneurysms ordinarily fill with diodrast 
along with their vessels of origin. At the 
same time, other abnormalities in the tho- 
racic vascular structures may be demon- 
strated. The demonstration fails only when 
the aneurysm is clotted or when there is a 
small neck. By contrast, tumors do not 
impair the integrity of the large vessels 
except by compression and displacement. 
An exception is provided by malignant in- 
filtration which may irregularly constrict 
or even occlude a large vessel. 


Mount Sinai Hospital. 
New York 29, N. Y. 
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DISCUSSION 

Dr. Merritt C. Sosman, Boston, Mass. 
This paper is very interesting and well illus- 
trated, and it is another concrete contribution 
to greater accuracy in diagnosis. It fits in par- 
ticularly well with the first paper because of the 
similarity of methods employed and because of 
the increased accuracy, although the methods 
described are really limited to that small per- 
centage of cases where such particular methods 
are necessary. 

Certainly the majority of aneurysms of the 
aorta are recognizable by conventional meth- 
ods, but we all should stress the fact that the 
textbooks are erroneous in stating that the dif- 
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ferential diagnosis is easy because aneurysms 
pulsate and tumors do not pulsate. 

In my experience, the majority of the large 
aneurysms of the aorta do not pulsate, whereas 
some tumors show the most beautiful expansile 
pulsation. These pulsating tumors have usually 
turned out to be thin-walled cystic tumors 
where the pulsation, of course, was trans- 
mitted because of its close proximity to the 
aorta. 

The differential diagnosis in the latter group 
of cases that Dr. Sussman showed has become 
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particularly important because of the newer 
accessibility of the mediastinum to the surgeon. 
Formerly it was of very little. importance to 
make a differential diagnosis because all that 
could be done was to treat the mediastinal 
tumor with roentgen irradiation if it were a 
tumor and there was nothing that could be 
done if it were an aneurysm. Now it is quite 
important to make that decision because so 
many of those mediastinal tumors can be suc- 


cessfully removed by thoracic 


competent 


surgeons. 
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i= 'GH arteriography of peripheral 
vessels is now regarded as an estab- 
lished procedure, attempts at visualization 
of the abdominal aorta and its branches 
with radiopaque media are seldom made 
even in the large clinics. This may be 
largely due to the fact that the techniques 
described seem complicated and hazardous, 
and that the indications are not clearly 
defined. It is the purpose of this paper to 
describe a simple technique, employed 
without untoward sequelae in 26 consecu- 
tive instances, and to indicate its value as a 
diagnostic adjunct. 
TECHNIQUE 

1. Preparation of Patient. A cleansing 
enema is administered to the patient in the 
morning and food is withheld. Morphine 
and atropine preanesthetic medication is 
given hypodermically three-quarters of an 
hour before the procedure. 

Il. Actual Procedure. Teamwork of a 
roentgenologist, two anesthetists, and a 
surgeon is required (Fig. 1). 

A. Duties of Roentgenologist. 

Exposure Factors. The target-film dis- 
tance used is 30 inches. According to the 
thickness of the patient, 70 to 85 kilovolts 
are employed and 200 milliamperes. The 
exposure time is one-fourth of a second us- 
ing a high speed Potter-Bucky diaphragm 
and par speed screens, fast film. 

Preliminary Roentgenogram. The _ pa- 
tient, on arrival in the roentgenographic 
room, is placed on the table in the prone 
position. A preliminary roentgenogram is 
taken in order to check for proper cleansing 


of the colon, inclusion of the desired ana- 
tomic region, and correctness of the expo- 
sure factors. 

Exposure of Aortogram. During the 
course of aortic injection, the arteriographic 
film is exposed at the exact moment desig- 
nated by the surgeon. 


B. Duties of Anesthetists. 


When the preliminary roentgenogram 
has been approved by the roentgenologist 
or necessary corrections have been made, 
the patient is anesthetized lightly with 2.5 
per cent pentothal sodium solution. A sec- 
ond anesthetist administers oxygen from a 
gas machine. One syringe containing 1 
cc. of epinephrine solution (1:1,000) and 
another syringe containing 1.5 cc. of 
coramine are kept at hand for immediate 
injection if cardiac and respiratory stimu- 
lants are required. In our cases to date no 
need for their use has arisen. 

C. Duties of Surgeon. 

Equipment. A special aortic puncture 
needle with stilet, rubber tubing 2 feet in 
length with Luer-Lok adapters, and a Io cc. 
Luer-Lok hand syringe are required (Fig. 
2). The standard spinal puncture needle 
(11 cm. length) is too short for this proce- 
dure even in very thin patients. A No. 18 
gauge needle at least 15 cm. long must be 
employed. We have used a_ malleable 
needle* of the type recommended for 
continuous spinal anesthesia rather than 
the ordinary rigid type. It was felt that a 
malleable needle would probably cause less 
trauma to the pulsating aortic wall by 


* Obtained from Geo. P. Pilling and Son Co., Philadelphia, Pa. 


* Presented at the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 1946. 
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ic. 1. Arteriography team in action. 


moving with it more readily. Also, the 
added feature of an extra opening at the 
side of the needle near the tip decreases the 
resistance to injection. Aside from the 
special needle, the remainder of the equip- 
ment, including antiseptic solution, gauze 
squares, drapes, rubber gloves, and normal 
saline solution is available in any hospital. 

Radiopaque Medium. An 80 per cent 
(wt.-vol.) solution of sodium iodide is 
freshly prepared the day preceding the 
procedure and sterilized. Striking arterio- 
graphic detail is produced following injec- 
tion of 10 cc. of this solution in spite of its 
rapid dilution in the aortic stream. Organic 
iodides such as diodrast (70 per cent solu- 
tion) have not proved as satisfactory for 
this purpose, since adequate aortic concen- 
tration requires more rapid injection than is 
possible through a long No. 18 gauge needle. 

Aortic Puncture. After the patient has 
been anesthetized, the skin of the lower 
chest and back is prepared widely with 
antiseptic solution and draped. The classic 


Frederick B. Wagner, Jr., Alison H. 


Price and Paul C. Swenson — Novemaer, 194 
site for aortic puncture ts at the level of the 
twelfth thoracic vertebra. The skin is 
pierced just below the left twelfth rib, four 
fingers’ breadth from the spinous processes. 
The needle is directed anteriorly, medially, 
and cephalically toward the body of the 
twelfth thoracic vertebra until bone is 
encountered. The needle is then withdrawn 
2 cm. and the point directed more laterally 
so as just to slip by the body of the verte- 
bra (Fig. 3). The stilet is then removed and 
the needle cautiously advanced the remain- 
ing distance into the aortic lumen. The 
aorta is encountered as a resistance through 
which the needle snaps, imparting a sen- 
sation similar to that experienced when the 
dura mater is pierced during spinal punc- 
ture. A pulsating drip of bright red blood 
emerges from the needle in much less dra- 
matic fashion than might be expected. 
Even in extremely hypertensive patients, 
although the flow is more rapid and the 
pulsation more vigorous, there is no actual 
spurting of blood. After the needle has 
entered the aortic lumen, it is advanced an 
additional 0.5 cm. 

Arteriographic visualization of the celiac 
axis and its branches is usually best when 
aortic puncture is performed at the level 


. Equipment for aortic injection. 
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of the twelfth thoracic vertebra as just 
(Fig. 4). It has our ex- 
perience that visualization of the renal 
arteries is best when puncture is performed 
(Fig. 6). If the 
greatest interest centers about the lower 


described been 


one vertebral level lower 


part of the aorta or the iliac vessels and 
their branches, then puncture may be per- 
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aortic puncture, the needle is connected to 
the rubber tubing and syringe which have 
been previously filled with sterile saline 
solution. The Luer-Lok adapters should be 
maximally tightened. Alternate injection 
of saline solution and withdrawal of blood 
are performed in order to note the ease of 
flow in both directions and to assure the 


| 


Fic. 3. Relational anatomy of aortic puncture. (Reproduced by permission 


from ¥. Urol., 


formed at the level of the second or third 
lumbar vertebra (Fig. 74). This 
greater concentration of radiopaque me- 
dium in these vessels, for at the higher 


allows 


levels a large portion of the iodide passes 
into the major visceral arteries (celiac 
axis, superior mesenteric, and renal). Punc- 
ture at these lower levels is more difficult 
because the aorta lies more anterior with 
respect to the vertebral bodies, and also 
because its size decreases. At these sites it 
is necessary to enter the skin six fingers’ 
breadth from the spinous processes. 


Aortic Injection. Following successful 


jection is made with 12 ce. 


1946, 56, H2¢ O26 


operator that the needle is in the correct 
position. This precaution should obviate 
the possibility of extravasation of radio- 
paque medium during injection. Injection 
should never be carried out until this test 
has proved satisfactory. 

In order to estimate the force required 
to inject the radiopaque medium within 
six seconds (2 cc. per second), a trial in- 
of saline solu- 
tion. This may be repeated as often as 
necessary. The stopcock is then closed and 
the syringe filled with approximately 12 cc. 
of the 80 per cent sodium iodide solution. 
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FiG. 4. B. H., aged twenty-seven. Blood pressure 
180/120. Normal arteriogram, showing excellent 
visualization of celiac axis and its branches (punc 
ture at level of twelfth thoracic vertebra). 


Since the tubing retains about 2 cc., the 
total amount delivered to the aorta will 
be about 10 cc. Just before injection 
blood is again withdrawn as final proof 
that the needle is well within the lumen. 
The signal “‘ready”’ is given to the roent- 
genologist at the moment injection is 
started (Fig. 1). As the final 1 or 2 ce. 
are leaving the syringe, the signal ‘‘shoot’”’ 
is given. The needle is withdrawn im 
mediately following exposure of the roent- 
gen film. 

Ill. After-Care of Patient. The patient's 
color, respirations, and pulse are carefully 
observed following injection of the iodide 
solution. As a rule the patient breathes 
more deeply, begins to move, and recovers 
from anesthesia within five to ten minutes. 
No untoward reactions have occurred thus 
far in our series. One liter of 5 per cent 
glucose in normal saline solution is ad- 
ministered through the needle left in place 
at the conclusion of intravenous anesthesia. 
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Administration of chloride ions hastens the 
excretion of iodide ions by the kidneys and 
aids in prevention of iodism. lodism has 
not been observed in any of our cases. 
After two hours the patient is allowed his 


regular diet and walking is permitted if 


there are no other contraindications. 
DIAGNOSTIC APPLICATION 


1. Aneurysm. In some instances it is 
impossible on clinical grounds aided by the 
ordinary laboratory and roentgenologic 
studies to determine with certainty wheth- 
er a pulsating abdominal mass is due to 
aneurysm or to tumor with transmitted 
pulsation. Figure § represents such a case 
in which an epigastric mass, proved by 
aortography to be a fusiform aneurysm, 
produced marked dysphagia. The patient, 
aged sixty-nine, had lost 30 pounds in 
weight. There was no roentgenologic evi- 
dence of erosion of the vertebral bodies and 
the blood Wassermann reaction was nega- 
tive. It was concluded that the origin was 
arteriosclerotic. 

In another patient, aged fifty-eight, in 


Fic. 5. E. Y., aged sixty-nine. Blood pressure 
160/110. Aortogram shows fusiform aneurysm and 
tortuous aorta. 
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whom a pulsating epigastric mass was 
thought clinically to represent an aneu- 
rysm, aortography was normal. Subse- 
quently at operation it was found that the 
mass was an enlarged fibrotic pancreas 
transmitting an underlying aortic pulsa- 
tion. 

Intravenous urography, performed on 
one patient from our series who had severe 
hypertension, revealed a calcium ring 2 
cm. in diameter within the kidney area. 
It was thought that a renal aneurysm 
might exist and might possibly represent 
the cause of the hypertension. Aortog- 
raphy showed the calcium shadow filled 
with opaque material. It overlay the upper 
pole of the kidney but did not belong to the 
renal artery or its branches which were 
well shown. The patient died in heart 
failure and uremia several months later 
during a second hospital admission. Post- 
mortem examination revealed a_ splenic 
aneurysm corresponding to that seen on 
the arteriogram and confirmed the inter- 
pretation that the aneurysm was not renal 
in origin. The aortogram of this case has 
been previously reported by one of us.! 

Figure 6 shows a small congenital berry 
aneurysm at the bifurcation angle of one 
of the branches of the splenic artery. Re- 
peat arteriography confirmed the con- 
stancy of this defect. These aneurysms are 
of surgical interest, since rupture may 
occur,” producing severe hemorrhage (ab- 
dominal apoplexy) analogous to the more 
frequent condition in the circle of Willis. 

2. Complete Aortic Occlusion. In 2 of our 
patients, aortograms revealed a complete 
block at the level of the second lumbar 
vertebra just below the origin of the renal 
arteries. Aortic pulsations could not be 
detected in either patient and arterial 
pulsations, including the femoral, were not 
palpable in the lower extremities. Both 
patients had severe hypertension. An abun- 
dant paravertebral arterial anastomosis 
was demonstrated as well as a large anas- 
tomotic channel connecting the middle 
and left colic arteries. One patient died in 
uremia ten and a half months later, at 
which time postmortem examination re- 
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Fic. 6. V. 


220/I1 


B., aged twenty-five. Blood pressure 
30. Arteriogram shows small “congenital” 
berry aneurysm at bifurcation angle of one of 
branches of splenic artery (puncture at level of 
lower border of first lumbar vertebra). 


vealed solid thrombosis of the entire aorta 
below the level of the renal arteries and 
confirmed the findings of arteriography. 
The other patient improved somewhat 
following anticoagulation therapy, vaso- 
dilator drugs, and the use of the oscillating 
bed. One year later he remained slightly 
improved but still unable to work because 
of intermittent claudication. Two addi- 
tional aortograms confirmed the existence 
of the block. Detailed reports of these 
cases, including the aortograms and patho- 
logic specimen, will be presented in a 
forthcoming article.’ 

3. Periphera! Vascular Disease. Femoral 
arteriography by direct femoral injection 
has been shown to be hazardous, because 
of induced vasospasm, in patients who 
already have ischemic lower extremities.‘ 
It is possible that introduction of the needle 
well above the site of maximal involvement 
might lessen the danger of arteriospasm. 
Aortic injection at the level of the third 
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Fic. 7. R. T., aged forty-two. Blcod pressure normal. 4, lower aorta and iliac system well shown following 
injection at level of third lumbar vertebra. Compare the relatively smooth contour of these vessels with 
those in Figure 8. B, femoral arteriograms obtained simultaneously with aortogram in 4 by means of the 


portable machine. The left femoral artery is completely occluded and a scant collateral circulation is 
visualized (amputation below knee performed five months previously). The right femoral artery is occluded 
at the lower third of the thigh, and descending collaterals are noted at this site (amputation below knee 


subsequently performed). 


Fic. 8. F. R., aged fifty-six. Blood pressure 160/100; 
ischemic lower extremities; carcinoma of lung. 


lumbar vertebra permits excellent visuali- 
zation of the external and internal iliac 
arteries as well as the beginning of the 
femoral artery (Fig. 74). A satisfactory 
technique is thus available for diagnosis of 
vascular lesions (aneurysms, arteriovenous 
fistulas, emboli, arteriosclerotic occlusions) 
in this area without resort to retrograde 
methods (arteriography in refluence’® and 
retrograde catheterization of the femoral 
artery’). The lower end of the femoral 
artery and even the popliteal may be 
visualized on a separate roentgen film if 
simultaneous exposure is made with the 
portable machine (Fig. 78). 

Figure 8 represents a case of bilateral, 
far advanced atheromatosis of the femoro- 
iliac system. The arteriogram shows a block 


Aortogram shows extreme atheromatosis of iliac 
vessels. Both internal iliac arteries as well as the 
right superficial femoral and left common femoral 
are blocked. 
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of both internal iliac arteries, the right 
superficial femoral (right profunda branch 
patent), and the left common femoral. 

4. Abdominal Tumors. Arteriography is 
of value as an adjunct in the diagnosis of 
certain abdominal tumors, particularly 
those retroperitoneal such as renal and 
adrenal. The extent is usually delineated 
more clearly than on the plain roentgeno- 
gram, and in addition an estimate of the 
vascularity is obtained. Pooling of radio- 
paque medium, which evidently occurs in 
areas of hemorrhage and necrosis within 
the tumor, is an arteriographic sign highly 
suggestive of malignancy. Nelson’ has re- 
ported 2 cases in which the diagnosis of 
hypernephroma of the kidney was made 
on this basis while the intravenous uro- 
grams were still negative. This sign is not 
pathognomonic of hypernephroma, how- 
ever, for it was noted in our series in a case 
of liposarcoma of the kidney.! 

Occasionally a retroperitoneal tumor is 
so large as to displace the aorta itself or 
some of its major branches. In these in- 
stances there is usually a pulsation which 
raises the diagnostic question of aneurysm. 
Figure 9 represents a case of retroperito- 
neal fibrosarcoma in the left lower ab- 
dominal quadrant with displacement of the 
aorta and superior mesenteric artery to the 
right. The possibility of aneurysm was 
excluded preoperatively by this study. 

5. Hypertension. By means of abdominal 
aortography the renal arteries and their 
branches may be well delineated, and in 
addition information may be gained con- 
cerning the vascularity of the kidney paren- 
chyma. Such a study should aid in determi- 
nation or exclusion of renal ischemia as the 
cause for a given case of hypertension. The 
renal shadows are much denser and sharper 
on the arteriogram than on the plain 
roentgenogram. Each kidney shadow may 
be compared with the opposite kidney on 
the arteriogram and with its own shadow 
on the plain film. Greater density with 
more distinct visualization signifies the 
presence of a larger quantity of radiopaque 
material and hence greater vascularity. 
Unfortunately, at the present time, lack of 
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Kic. 9. M. M., aged seventy-one. Blood pressure nor- 


mal. Aorta and superior mesenteric artery are dis- 
placed to the right by a large retroperitoneal fibro- 
sarcoma in the left lower quadrant. Visualization 
of the hepatic artery and its branches is unusually 
good. 


experience and lack of exact knowledge of 
the normal range of variation have led to 
uncertainty in the interpretation of the 
differences in density noted on the two 
sides. Further investigation and pooling of 
information are indicated to establish nor- 
mal variations in density of the paren- 
chymal shadows. In those cases of hyper- 
tension in which the possibility or suspicion 
of arenal artery lesion exists, arteriography 
should employed before proceeding with 
sympathectomy. 

Ten of the patients in this series had 
hypertension, although hypertension con- 
stituted the indication for arteriography in 
only seven. In one of the cases renal origin 
of an aneurysm was excluded, while in 
another fusiform aortic aneurysm was re- 
vealed. In 2 cases a complete aortic block 
just below the origin of the renal arteries 
was demonstrated. In 3 patients the renal 
arteries and parenchymal shadows ap- 
peared normal (Fig. 10), and no other 
cause for the hypertension could be proved. 
Sympathectomy was subsequently _per- 
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Fic. 10. H. D., aged fifty-one. Blood pressure 
220/120. Arteriogram sharply delineates the renal 
shadows with bilateral equal density. The renal 
vessels show no defects in outline. Sympathectomy 
was performed. Note high bifurcation of aorta at 
lower border of the third lumbar vertebra and 
tortuosity of iliac vessels. 


formed in 2 of these patients and is planned 
for the third. In one patient with chronic 
glomerulonephritis in the terminal stage 
the renal parenchymal shadows appeared 
less dense than usual, but no defects were 
noted in the renal arteries and their 
branches. Of the remaining 2 patients, one 
had carcinoma of the lung and one, aged 
seventy-three, had far advanced arterio- 
sclerosis. Visualization of the renal vessels 
and parenchymal shadows was not en- 
tirely satisfactory, but the studies were not 
repeated because of the poor prognosis. 

6. Hydronephrosis Caused by Aberrant 
Vessel. Although we have not had the 
opportunity to demonstrate an aberrant 
renal vessel as the cause of hydronephrosis, 
we would like to include this as another 
possible diagnostic application of abdomi- 
nal arteriography. A ureteral catheter 
should first be passed by a urologist to the 
point of obstruction. Arteriographic dem- 
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onstration of an aberrant vessel which 
passes just at the tip of the catheter should 
furnish reasonable proof of its role as the 
causative agent. 


SUMMARY AND CONCLUSIONS 


1. A simple technique of abdominal 
arteriography is described, featuring the 
use of a 15 cm. No. 18 gauge malleable 
needle and a hand syringe for injection. 
Duties in the team of roentgenologist, 
anesthetists, and surgeon are outlined. 

2. Indications for this study in cases of 
aneurysm, aortic occlusion, peripheral vas- 
cular disease, abdominal tumors, hyper- 
tension, and hydronephrosis’ associated 
with aberrant vessel are discussed. Illustra- 
tive arteriograms are presented. 

3. Although abdominal arteriography 
was performed without untoward results 
26 times in this series, it is not without 
potential dangers. It should be employed 
as a diagnostic adjunct by carefully 
trained personnel only after simpler and 
standard studies have failed to yield suff- 
cient information to reach a_ necessary 
conclusion. 


Jefferson Hospital 
Philadelphia, Pa. 
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ABDOMINAL VENOGRAPHY* 


By PEDRO L. FARINAS 


HAVANA, CUBA 


. paper deals with the results we 
have obtained in venography of the 
inferior vena cava and iliac veins. 

Under local anesthesia the long 
saphenous vein is exposed by a short in- 
cision at the inner portion of the middle 
third of the thigh. A tourniquet is placed 
at the groin to make the vein more promi- 
nent. The vein is punctured with a small 
trocar, the tourniquet released and 40 cc. 
of diodrast rapidly and continuously in- 


jected. Sometimes direct puncture of this 


vein is possible without need of its previous 
exposure. Two 14 by 17 inch films are 
taken; the first when 30 to 35 cc. of the 
opaque medium has been injected and the 
second immediately afterwards. This is 


ic. 1. Normal venogram showing the normal as- 
pect of the external and common iliac veins and 
the inferior vena cava. 


accomplished by using a fast plate changer. 
Urograms may then be taken. 

In order to create transitory hyperten- 
sion in the region of the inferior vena cava, 
compression of the epigastrium with an 
inflated balloon may be made, thus making 
visible some of its branches. 

This technique offers no more dangers or 
discomforts to the patient than does in- 
travenous urography, except the incision on 
the skin. 

Normal venography shows the femoral, 
external and common iliac veins and the 
inferior vena cava that becomes larger in 
caliber as it ascends towards the right side 
of the lumbar vertebrae (Fig. 1). When 
epigastric compression is used the internal 


Fic. 2. Normal venogram. Epigastric compression 
with an inflated balloon. The internal iliac, renal 
and suprahepatic veins are visible. 


* Presented at the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 1946. 
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kic. 3. Thrombophlebitis obstructing the external 
and common iliac veins and the inferior vena cava. 
At operation these veins resembled fibrotic cords. 


Collateral circulation takes place through the 


anastomosis of the epigastric and internal mam 
mary veins. 


iliac vein and the base of the renal and 
hepatic veins may become apparent (Fig. 
2). There are no abnormally dilated col- 
lateral veins. 

Indications for the use of this method 
are more or less definite: (1) Cases where 


Fic. 5. Marked compression of the inferior vena 
cava by a large right renal tumor. Urogram shows 
a non-functioning right kidney. 


there is possibility of obstruction or throm- 
bosis of the inferior vena cava. (2) Abdomi- 
nal tumors, especially renal neoplasms 
where intravenous urography is indicated. 


Fic. 4. Compression of the inferior vena 
cava by a large splenic tumor. 
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(3) Liver conditions that lead to portal 
hypertension with possibility of a_por- 
tal vein-vena cava anastomosis. 
Pathological conditions of the inferior 
vena cava are clearly demonstrated by this 
procedure. In cases of thrombophlebitis 
the obstruction of the vessels and collateral 
circulation can be easily demonstrated. 
When this pathological process invades the 
external iliac, collateral circulation takes 
place through the anastomosis of the 
epigastric and internal mammary veins 
Fig. 3). In tumors that compress and dis- 
place the inferior vena cava and common 
iliac veins the site of compression and dis- 
placement together with the establishment 
of collateral circulation can be demon- 
strated (Kig. 3). It is interesting to study 
collateral circulation in cases of hyperten- 
sion in the vicinity of the inferior vena 
cava. When the iliac veins are permeable 


kic. 6. Abdominal metastasis from a tumor of the 
testis. Observe the marked compression of the ex- 
ternal iliac vein and the collateral circulation 
established through the iliolumbar, lumbar and 
ascending lumbar veins. 
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Fic. 7. Large epigastric tumor producing obstruction 
of the common iliac vein. Observe the collateral 
circulation established through the ascending 
lumbar veins. 


there is abnormal enlargement of the 
venous plexus establishing the collateral cir- 
culation and we will see enlargement of the 
iliolumbar (branches of the internal iliac), 
the lumbar and the ascending lumbar 
veins. These last branches unite with the 
intercostal veins to form the beginning of 
the vena azygos (Fig. 4 and 5). When the 
external iliac veins are obstructed collat- 
eral circulation takes place following the 
anastomosis of the internal mammary and 
the epigastric veins. When anastomosis 
of the portal vein and vena cava is con- 
templated, it is very important to take 
into consideration the permeability of 
the inferior vena cava, because it is this 
vessel that will relieve the portal circu- 
lation. Venography through the saphena 
in cases of anastomosis of the trunks of 
the inferior vena cava and portal vein 
shows the venous circulation of both 
trunks; and may show renal vein, branch 
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Fic. 8. Hypertrophic cirrhosis with compression of 


the inferior vena cava at its sulcus in the liver. 
Observe the collateral circulation § established 
through the ascending lumbar veins. 


of the vena cava and the hepatic vein, 
branch of the portal vein (Fig. 6). 


Calle 2 35 No 4lil Vedado, 


Havana, Cuba 
DISCUSSION 


Dr. Leo G. Ricter, Minneapolis, Minne- 
sota. As is their custom, our Cuban friends 
present us with a daring departure in the field of 
roentgen diagnosis; any extension of our vision 
into that large hidden anatomical space which 
was so aptly named the abdomen is certainly 
welcome, no matter how limited the indications 
for its application may be. 

I want to re-emphasize what Dr. Farinas al- 
ready has said in his paper, namely that the sur- 
geon now can remove thrombi from the veins, 
even from the vena cava with a considerable de- 
gree of success so that any procedure which will 
permit us to demonstrate occlusion of the vena 
cava is now particularly valuable. 

Only last week we saw a patient in whom 
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Fic. 9. Anastomosis of the portal vein and inferior 
vena cava showing the trunks of both vessels and 
the renal and hepatic veins. 


there was grave doubt as to whether a thrombus 
was present and we debated back and forth 
whether or not there was a thrombus; or 
whether or not the surgeon should operate; he 
didn’t and he should have. In all probability if 
this technique had been available to us we 
might well have used it to demonstrate effec- 
tively that the thrombus was present, and some 
possibility at least for saving this patient’s life 
would have been presented. 

Again Dr. Farinas has said this is becoming 
more and more important as a diagnostic pro- 
cedure in cases of cirrhosis of the liver, and 
there too it is of considerable importance to be 
able to demonstrate the integrity of the vena 
cava before a shunting operation is performed. 
There are occasional obstructions of the vena 
cava which simulate very closely constrictive 
pericarditis or cirrhosis of the liver and the dif- 
ferential diagnosis may modify very seriously 
the eventual treatment. Under such circum- 
stances, too, this procedure would be, I am sure, 
of considerable value. 

I have nothing to contribute to the specific 
method as I have had no personal experience 
with it. 
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CLINICAL AND ROENTGENOLOGIC EVALUATION 
OF VENOGRAPHY* 


BASED ON AN EXPERIENCE IN 1,027 CASES 


By EDGAR C. 


BAKER, M.D. 


YOUNGSTOWN, OHIO 


LTHOUGH venography is a relatively 

recent achievement of clinical radiol- 
ogy, and still is not widely practiced, it is 
interesting that one of the very first roent- 
genograms ever made indicated the possi- 
bility of this development. In January, 
1896, Haschek and Lindenthal injected 
Teichmann’s mixture into an amputated 
hand, and made a roentgenogram which 
visualized the veins clearly.** This was one 
of the first roentgenograms to reach this 
country, and was the second ever published 
here.?? Nevertheless, clinical application of 
this idea had to await further technical 
development, particularly of suitable, non- 
irritating contrast media. 

Some work had been done both in Eu- 
rope and this country before | began my 
own investigations, in 1941. These were 
started without reference to what others 
had done, and throughout have been pur- 
sued independently. Hence my technique, 
interpretations and conclusions differ in 
some respects from those of others who 
have worked with venography. From the 
beginning, the whole approach and_ han- 
dling of the problem has been dominated by 
thinking in terms of physiology, rather 
than of anatomy. As the work has _ pro- 
gressed, the importance of the physiologic 
viewpoint has constantly been confirmed, 
and has been the most significant factor in 
development of the technique and of the 
interpretations. Venography is a physio- 
logic procedure, and can be properly under- 
stood and evaluated only from that stand- 
point. 

The work was undertaken originally to 
determine whether a technique could be 
developed that would give significant in- 
formation to the surgeon regarding the 
site of block in cases of acute post-surgical 


thrombosis and of chronic disease of veins. 
As a preliminary step, investigations were 
made on patients with normal leg veins 
who were being subjected to intravenous 
urography; the dye was merely injected 
into a small vein in the foot or ankle 
instead of into the arm. These first studies 
emphasized an important physiologic 
fact—that venous return from the legs is 
considerably slower than that from the 
arm, since there is a lapse of seven or eight 
minutes before the dye is well visualized in 
the kidneys. It might be mentioned that as 
a result of this experience, the leg veins are 
now quite frequently used in urographic 
work in patients whose arm veins are 
difficult to puncture. It is also curious that 
injection of dye into the veins of the leg 
apparently causes fewer and less_pro- 
nounced reactions than have been observed 
following injection into the cubital fossa. 

Krom the start, it was evident that ade- 
quate roentgenographic examination of 
venous function in the legs cannot be made 
with a single exposure,’ since physiologic 
changes are generally quite rapid and 
variable. Roentgen cinematography would 
be ideal for this type of study, but since 
practical apparatus of this type is still 
not generally available, the problem must 
be solved by a serial method practicable 
for clinical use. The technique I use has 
been described previously®® but since my 
interpretations depend so largely on the 
method of visualization, the procedure will 
be reviewed briefly here. 


TECHNIQUE 


Diodrast is used as the contrast medium 
for this work and to date has caused no 
severe reactions. All patients receive the 
Dolan mouth test for idiosyncrasy to io- 


* Presented at the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 1946. 
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dides prior to injection. If this reaction is 
positive, no venogram is made. When bi- 
lateral venograms of the legs are required, 
the examinations are made at least a day 


apart, to avoid any possible danger of 


toxicity from diodrast. 

Venipuncture is made through the skin 
(without incision) into any accessible vein 
below the ankle. A tourniquet is used only 
as an aid in visualizing the vein and is 
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Fic. 1. 4, serial stereoroentgenograms showing 
normal deep circulation with dilated and 
tortuous superficial circulation. B, stereo 
roentgenograms showing dye traveling in 
both circulations. The superficial circulation 
is markedly dilated and tortuous in the 
region of the knee. C, stereoroentgenograms 
demonstrating slow flow of dye through deep 
and superficial vessels, with dilatation and 
tortuosity of the superficial vessels at the 
knee (three minutes). 


removed before the injection is started. The 
exact point of injection makes surprisingly 
little difference as to the manner in which 
it traverses the venous structures of the 
leg. If the injection 1s made under the 
external malleclus, slightly more dye ap- 
parently passes up the external venous 
branches and the external saphenous is 
more likely to be seen. If a vein on the 
dorsum of the foot is chosen, the contrast 
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medium spreads in both directions laterally 
and internally and then goes around into 
the posterior veins. If the dye is introduced 
over the internal malleolus, more of it tends 
to pass up over the inner and posterior 
surface of the leg. Twenty cubic centi- 
meters of dye are injected through a No. 
25 or 26 gauge needle over a period of three 
minutes or longer. If the leg appears ap- 
proximately normal, the dye is injected 
and exposures are made a little more 
rapidly. If the leg is swollen, with obvious 
venous varicosities, the dye is injected 
more slowly and the films are exposed over 
a longer period. In this latter type of case, 
there are the greatest number of incom- 
plete visualizations, owing to slowing of 
venous circulation. 

Three 14 by 17 inch films are used, with 
two exposures to a film made from stereo- 
scopic positions. Two exposures cover the 
area from the ankle to the knee; two the 
area of the upper leg, knee and lower thigh; 
and two the remainder of the thigh and the 
lower pelvis. The first exposure is usually 
made just after the injection of approxi- 
mately 8 cc. of contrast medium, i.e., forty 
seconds to one minute after beginning the 
injection. The other five exposures follow 
in succession, the last being completed at 
approximately the time the injection is 
completed. These exposures give three 
overlapping pairs of films, including the 
areas from the ankle to the lower pelvis. 
With each exposure, the amount of dye 
injected and the time elapsed from the 
beginning of the injection are recorded; 
these data are considered in interpretation 
of the venogram (Fig. 1, 4, B and C). 

In 1945, when the shortage of films be- 
came ‘acute, some venograms were made 
with only two exposures. Although the 
information thus obtained was incomplete, 
it was often useful for clinical purposes, 
when interpreted in the light of knowledge 
gained from previous serial studies. How- 
ever, even when a complete series of films 
is taken according to the technique just 
described, information is often incomplete 
(Tables 1v, vi and vit), because of slow 
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2. Stereoroentgenograms demonstrating re- 
tarded flow of dye through deep and superficial 
vessels on film exposed after the usual geries of six 
serial films. The second film shows effect of flexing 
the knee against the thigh in shunting the dye up- 
Ww ard. 


passage of contrast medium up the venous 
channels (Fig. 2). 

Venograms have now been made in 
1,027 cases. Although in the beginning 
interest was centered largely on the circu- 
lation in the deep veins, particularly in 
relation to the clinical problem of acute 
thromboses, as the work has progressed the 
importance of considering the entire venous 
system in the legs, i.e., superficial and deep 
channels, as a single entity, has become 
increasingly apparent. The significance of 
any block in the deep veins cannot be 
properly evaluated unless the findings in 
the superficial veins are taken into account. 
Techniques of venography which blot out 
the superficial channels by use of a tourni- 
quet are bound to give a distorted picture. 
In experiments in several cases in which 
the legs were severely swollen, tourniquet 
pressure was applied during the injection 
of the first 5 or 6 cc. of contrast medium, 
and then removed. Apparently there was 
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no appreciable interference with visualiza- 
tion of the superficial circulation in these 
cases, but there also was no indication that 
visualization of the deep veins was im- 
proved. 
NORMAL FINDINGS 
In normal subjects, the greater portion 
of the contrast medium enters the deep 
circulation fairly close to the ankle through 
deep communicating veins. A_ smaller 
quantity spreads through the superficial 
plexus, usually demonstrating external 
veins to the knee. Usually the internal or 
greater saphenous vein is well visualized. 
Progress of the dye through both deep and 
external channels is steadily upward unless 
disease is present. However, in some sub- 
jects, portions of the dye in the superficial 
veins enters the deep circulation through 
connecting veins at one or several levels, 
as it travels upward. Young persons have 
straight veins, and the dye passes upward 
more quickly than in older subjects who 
have slightly tortuous or dilated veins. The 
progress of the dye through the deep veins 
is accelerated by exercise. In numerous 
normal subjects, remaining motionless in 
the supine position, the dye has remained 
in the deep veins and some superficial 
veins from five to twenty minutes after 
injection. Any movement of the foot or 
leg, or muscular contraction, apparently 
forces the dye upward immediately (Fig. 2). 
PATHOLOGIC CASES 
In an earlier report,® we analyzed 100 
consecutive venograms, and classified them 
clinically as to whether they showed only 
superficial block, or superficial and deep 
block, subdiv iding acute and chronic proc- 
esses under both headings. This is the prac- 
tical information sought by the surgeon in 
planning treatment. In making the roent- 
genographic diagnosis, no attempt is made 
to cite the clinical cause of the block (such 
as phlebitis, phlebothrombosis, etc.). The 
classifications, acute and chronic, are based 
largely on appearance of the veins, i.e., 
evenness of caliber, extent of tortuosity 
and dilatation. 
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In acute superficial block, a portion of 
the dye enters the deep circulation in the 
region of the ankle or just above, and the 
deep circulation is visualized from this 
point upward to the femoral fossa. The dye 
spreads throughout the superficial plexus 
to the site of block. This is most easily 
demonstrated when the contrast medium 
stops abruptly at the site of a connecting 
vessel and turns directly inward or some- 
what backward toward the deep circula- 
tion or to another region of the superficial 
plexus. From the point of block upward, 
no superficial plexus is demonstrated. In 
another type of acute superficial block, 
somewhat more difficult to recognize, 
short lengths of straight, non-tortuous and 
non-dilated veins extend upward and ap- 
parently fade out in the tissues. Recogni- 
tion of this finding is difficult because the 
dye may be moving slowly, and a single 
observation may give incorrect informa- 
tion. Two or preferably four venograms 
showing the dye fading out at the same 
point on all exposures yield a definite clue 
to block above the area where the dye is 
last visualized. Acute superficial block 
frequently superimposed on chronic disease 
of the deep or superficial circulation. 

In chronic superficial block, the veins 
are dilated and tortuous and passage of the 
dye upward is usually slow; numerous 
dilated veins in the superficial tissues 
which do not fill with dye are usually seen. 
The deep veins are filled; these may also 
show some dilatation and slight tortuosity. 
Frequently, upward passage of the dye 
in the deep veins is slow. When superficial 
block is chronic, small connecting veins 
extend inward toward the deep circulation 
or outward from the deep circulation for 
I to 3 cm., and appear to end abruptly in 
the tissues. As with acute superficial block, 
the dye occasionally turns abruptly inward 
toward the deep circulation or toward an- 
other area of the superficial plexus. Certain 
areas of superficial circulation also are not 
demonstrable. It is possible to overlook an 
acute block in a leg showing an extensive 
chronic block. 
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In acute partial or complete block of the 
deep circulation of the leg and thigh, 
definite evidence of acute block in the 
superficial circulation is always demon- 
strable; this fact supports the theory that 
deep, acute phlebitis originates primarily in 
the superficial circulation. With either 
acute or chronic block of the deep veins, the 
deep circulation in the involved area can- 
not be visualized. Differentiation of these 
two conditions is made on the basis of the 
appearance of the superficial circulation. In 
the acute process involving the deep circu- 
lation, the superficial circulation presents 
essentially the same appearance as in 
acute superficial block. Occasionally, a 
superficial vein is partly outlined by 
the dye, indicating presence of a throm- 
bus. In a few instances of acute block 
of deep veins, a small portion of dye may 
find its way into the deep circulation and 
reveal a thrombotic process there. 

Chronic block of deep veins is the most 
easily recognized finding in venograms. The 
deep circulation is completely or partly ab- 
sent. The dye usually enters branches of the 
internal saphenous promptly, and by the 
time the region of the knee is reached, all 
the dye is returning upward through that 
vein. The entire internal saphenous is 
dilated to the femoral fossa, is usually 
quite tortuous, and upward passage of the 
diodrast is considerably slowed. Short 
lengths of communicating veins emerge 
from the internal saphenous to tade out 
into the tissues; these are considerably 
larger than normal and frequently ex- 
ceedingly tortuous. When chronic block 
involves only the deep veins of the leg, 
most of the dye returns by communicating 
veins above the knee to the femoral vein. 

Patients with a complete block of the 
entire deep circulation of the leg and thigh 
frequently show very large, dilated, super- 
ficial varicosities; vessels of this type, as the 
venogram shows, are main channels for 
carrying blood upward to the femoral fossa. 
Clinical tests in such cases may be mislead- 
ing in apparently demonstrating a com- 
petent deep circulation where none exists. 
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The venogram gives practical information 
of great clinical importance in such in- 
stances, because ligation of superficial 
varicose veins when the deep channels are 
not patent always aggravates the circula- 
tory difficulty and may lead to serious 
trouble. 

Thrombi produce three different types of 
shadow. In one, there is a sudden block and 
the head of the column of dye at this site is 
concave and indicates that the lumen of the 
vein contains a mass that is beginning to be 
outlined by the contrast medium. In an- 
other type, the vein is not completely 
obliterated, but shows a ragged, irregular 
area extending for a short or longer distance 
along the wall. With the third type, the dye 
follows the wall of the vein and definitely 
outlines a mass within the lumen. 

These differentiations between acute and 
chronic processes are made _ roentgeno- 
graphically without reference to the results 
of clinical tests or the diagnosis made by 
the surgeon. The final diagnosis, of course, 
is made by correlation of clinical findings 
with the information obtained by venog- 
raphy. In many instances, the latter pro- 
cedure adds valuable information or proves 
to be much more accurate than the original 
clinical impression. After an experience ex- 
tending over several years, the surgeons in 
our hospital are now convinced of the clini- 
cal value of venography, and would not 
perform any surgical procedure on the 
veins of the legs, either in acute or chronic 
conditions, without it. 


ROENTGENOGRAPHIC ANALYSIS OF 
VENOGRAMS OF THE LEGS 


Recently I have analyzed a series of 100 
serial venograms from the standpoint of 
roentgenographic rather than clinical in for- 
mation. These venograms were reviewed 
critically in an attempt to determine just 
how much information they furnish. Tabu- 
lations were made to show in what propor- 
tion of cases, with the technique used, 
satisfactory visualization of the principal 
venous channels of the leg is being ob- 
tained; and to determine, as far as possible, 
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the evidence and reasons for partial or com- 
plete lack of visualization in the different 
veins. These cases were unselected, except 
that those in which only two exposures 
were made, owing to the film shortage, 
were excluded, so that the material would 
be consistent and adequate for compara- 
tive analysis. 

In these 100 cases, complete visualization 
was obtained in thirty-three. In the 67 
cases in which visualization was not com- 
plete in all veins, the information ob- 
tained was satisfactory, from the stand- 
point of making a roentgenographic diag- 
nosis, in forty-six. That is, in 4 of § cases, 
definite conclusions could be drawn from 
the information obtained by venography. 


TABLE I 


ROENTGENOGRAPHIC ANALYSIS OF 100 LEG 
VENOGRAMS: EVIDENCE OF SUPER- 
FICIAL BLOCK 


Complete visualization 


Evidence of superficial block 29 
Partial visualization 67 
Evidence of superficial block 55 
Information satisfactory 46 


In the 100 cases analyzed from another 
standpoint and reported previously, there 
were only 2 cases in which no definite con- 
clusions could be made. Although I have 
not subjected the entire series to detailed 
analysis, it is my impression that the pro- 
portion in which venographic information 
is unsatisfactory is no more than 10 or 12 
per cent for the group as a whole. 
Evidence of superficial block occurred in 


84 per cent of this series (Table 1), and was 


considered the finding accounting for lack 
of visualization in other veins in 24 of the 
67 cases in which visualization was incom- 
plete. Another important reason for in- 
complete visualization of all veins in the leg 
is improper timing in pathologic cases. De- 
spite the fact that when there is swelling or 
other gross manifestation of impaired ve- 
nous function, the dye is injected more 
slowly and the film exposures delayed, 
there was evidence in this series that the 
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femoral or internal saphenous veins, or 
both, were not visualized in 19 cases (al- 
though in 10 of these the clinical informa- 
tion was satisfactory), because the contrast 
medium had not reached this level at the 
time the last exposures were made. Ad- 
ditional films undoubtedly would have 
completed the venographic findings in 
these cases. I stress this point particularly, 
because this fact apparently is not con- 
sidered at all by some authors who have re- 
ported roentgenographic studies on veins, 
since their techniques involve a single ex- 
posure, sometimes with a tourniquet ap- 
plied to block out the superficial chan- 
Tf) with my technique of 
six serial films made with delayed exposures 
in cases exhibiting gross evidence of slug- 
gish circulation, visualization is incomplete 
in 19 per cent because of improper timing 
(adequate timing in the individual case is 
difficult to estimate), it seems obvious that 
a single, rapidly timed exposure might pro- 
duce a venogram that would be wholly 
misleading. Indeed, there were many cases 
in this small series in which a single film 
would give a mistaken impression. This 
was also the experience when an attempt 
was made to prepare venograms with only 
two films (during the shortage). Although, 
in the light of previous studies, these ex- 
aminations yielded some information, it 
was always incomplete, and very often un- 
satisfactory. 

The number of times the principal ve- 
nous routes (i.e., deep veins, femoral and 
internal saphenous veins) were visualized 
completely or partially is shown in Tables 
11 and wi. Evidence for lack of visualiza- 
tion, as determined by this analysis, is also 
tabulated for each main channel (Tables 
v, vi and vit). In a few instances, no roent- 
genologic evidence to account for lack of 
visualization could be found. (Improper 
timing might have been a factor in these 
instances also, but it could not be proved 
from the venogram.) 

This analysis revealed that a particular 
type of case in which only the internal 
saphenous is visualized—previously inter- 
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showed 
no obvious roentgenographic evidence for 
this interpretation other than non-visuali- 
zation of the deep veins. Repeated exami- 
nations made later in 
shown that when a tourniquet is applied 
during injection, there is roentgenographic 
evidence of a highly incompetent deep 
circulation, but no actual block. In my 
experience, this is the only type of case in 
which application of a tourniquet has any 
practical value in yielding better visualiza- 


preted as evidence of deep block 


these cases have 


TaBLe_E II 


ROENTGENOGRAPHIC ANALYSIS OF IOO LEG VENO- 
GRAMS: VISUALIZATION OF INDIVIDUAL VEINS 


Par- 
Not 
Seen tially 
Seen 
Seen 
Deep veins 65 4 28 
Femoral vein 9 21 
Internal saphenous vein 58 28 14 
Profunda I 
TABLE II] 
ROENTGENOGRAPHIC ANALYSIS OF 100 LEG VENO- 
GRAMS: VISUALIZATION OF COM- 
BINATIONS OF VEINS 
Com One Both 
plete Partial Partial 
Deep, femoral and inter- 
nal saphenous 33 
Kemoral and deep 61 7 2 
Kemoral and internal sa 
phenous 4 21 § 
Deep and internal sa- 
phenous 34 24 I 


TaBLe IV 


ROENTGENOGRAPHIC ANALYSIS OF 100 LEG 
VENOGRAMS: PARTIAL VISUALIZATION 


Partial visualization caused by 
Superficial block in 24 
Deep veins 


Deep and femoral veins 9 

Internal saphenous vein 8 
Improper timing 19 

Information satisfactory 10 
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TABLE V 


ROENTGENOGRAPHIC ANALYSIS OF 100 L 


VENOGRAMS: DEEP VEINS 


Not 
Seen Seen 
Because 
Blocked 
Evidence of superficial 
block 16 
Other rcentgenographic 
findings 
No roentgenographic evi- 
dence 5 
Total 65 28 
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Par- 
tially 
Seen 


Because 


ROENTGENOGRAPHIC ANALYSIS OF IOO LEG 


VENOGRAMS: FEMORAL VEIN 


Not 
Seen 
\ 
Seen 
Be- 
cause 
Block in deep veins I 
Evidence of superficial 
block’ 9 
Other roentgenographic 
findings 6 
Improper timing I 
No roentgenographic find- 
ings 4 
Total 7O 21 
Tas_e VII 


Par- 
tially 
Seen 

Be- 


cause 


ROENTGENOGRAPHIC ANALYSIS OF 100 LEG 


VENOGRAMS: INTERNAL SAPHENOUS 


Not 
Seen Seen 
Because 
Blocked 2 
Evidence of superficial 
block 8 


to 


Improper timing 
No roentgenographic evi- 
dence 


Total 58 14 


Par- 
tially 
Seen 

Because 
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tion of the deep circulation than can be 
obtained without it. 

This detailed analysis from the stand- 
point of roentgenologic visualization con- 
firms once more the results and impressions 
of earlier studies—that the entire venous 
plexus of the legs, comprising both super- 
ficial and deep veins, must be considered as 
a single entity, and that the superficial 
plexus is of paramount importance in any 
consideration of venous pathology. In fact, 
the venographic evidence indicates that all 
disease processes involving any of the leg 
veins start there, for there are many cases 
in which only the superficial veins are in- 
volved, with the deep venous channels 
functioning normally; but in any case in 
which the deep veins are blocked, there is 
always evidence of superficial block also. 
This fact is important and significant, not 
only in providing specific information as a 
guide to treatment of the individual clinical 
case, but also in focusing attention on a 
possible clue to the pathogenesis and pre- 
vention of venous disease. 

It seems evident from the large number 


of venograms I have studied in all types of 


pathologic cases and normal subjects that 
acute postoperative thrombosis may be a 
preventable condition. Numerous patho- 
logic have demon- 
strated that the thrombi originate in small 
deep veins in the feet or lower part of the 
leg, and that they extend upward through 
the larger veins to reach the femoral or iliac 
veins, where they may break off to cause 
fatal pulmonary embolism." Most theo- 


ries postulate some injury to the intima of 


the vessel as the starting point of thrombus 
formation, but no adequate explanation has 
been offered as to how the intima of a small 
deep vein becomes injured while a patient 
is lying quietly in bed. It seems more logical 
to suppose that such an injury would occur 
in a superficial vein, a supposition sup- 
ported by venographic evidence of throm- 
botic processes in superficial and connect- 
ing veins in cases of acute block of the deep 
leg veins. 

A superficial bruise is one of the most 
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common injuries—so common that it is 
ordinarily considered of no consequence. It 
is completely commonplace to notice a 
bruise at a certain site when the original 
trauma which caused it was not noticed or 
remembered. In persons with an intact, 
normally functioning venous system, a 
superficial bruise involving a small vessel is 
of no consequence, for spasm of the vessel 
initiated by the inflammation arrests the 
process before it extends into the deep 
circulation. However, after an operation, 
numerous abnormal factors may contribute 
to extension of the thrombotic area from a 
superficial bruise on the feet or legs (which 
certainly could easily be produced in an 
anesthetized patient on the operating table 
or in moving him on or off the cart or the 
bed). 

A surgical procedure initiates a chain of 
events producing biochemical changes in 
the blood that favor increased clot- 
ting.”":7!-47.55 Tt is customary also to im- 
mobilize the patient in a supine position for 
a considerable period after operation. 
Venographic studies?” have shown that, 

even in a normal subject who remains 
supine and motionless, venous return from 
the legs may be greatly delayed, but that 
movement of the feet or legs will immedi- 
ately shunt the venous blood flow upward. 
The role of bed confinement in production 
of postoperative thrombosis has been 
widely recognized recently,” and is 
one of the important factors influencing the 
trend toward exercise and ambulation dur- 
ing the immediate postoperative period.*® 
Venographic evidence as to the effect of 
exercise on the deep venous circulation of 
the legs would indicate that this is sound 
prophylaxis against thrombosis. 

Another factor which may contribute to 
extension of a superficial thrombotic proc- 
ess into the deep leg veins is a previously 
impaired and sluggish venous circulation. 
Frimann-Dah]* found venous circulation of 
the legs greatly retarded in postoperative 
patients presenting increased risk of throm- 
bosis and embolism. Shafiroff and his as- 
sociates™ reported that in patients with 
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diseased legs, there is increased coagula- 
bility of venous blood also. Statistics*:!°:"! 
showing that the incidence of postoperative 
thrombosis is higher in women, particularly 
after gynecologic operations, the aged, those 
with a debilitating disease such as cancer, 
and in patients who have had previous 
thrombotic episodes, corroborate the idea 
that thrombosis is more likely to occur in 
patients with impaired venous systems. 
Patients with chronic varicose veins are 
subject to acute exacerbations, reflected in 
venograms by evidence of spasm, acute 
block—sometimes with thrombus forma- 
tion—-superimposed on the chronic patho- 
logic condition. Thus it would appear that 
any pathologic 


process in the venous 


system of the legs may be a precursor of 


involvement in other regions of the super- 
ficial or deep plexus, or both. For this 
reason, the evidence of superficial block 
furnished by venograms cannot be ignored. 
The acute process may become chronic, or 
leave a chronic residue, and chronic disease 
may be the basis for additional acute 
episodes. 

Most venographic studies reported by 
others have been directed toward early 
diagnosis of acute thrombosis of deep leg 
veins as a basis for inaugurating surgical or 
medical treatment to prevent embolism, 
but it would appear that the evidence 
furnished by venograms might be applied 
also in attempting to decrease the incidence 
of venous disease. Any such attempt 
should take into account the possible sig- 
nificance of superficial bruises under certain 
conditions, especially when the function of 
the veins is already damaged; evaluation of 
the status of venous circulation in the legs 
as determined by history and clinical ex- 
aminations so that precautions and protec- 
tive measures may be instituted as indi- 
cated, and the importance of exercise in 
maintaining circulatory function in the legs 
during illness, particularly postoperative 
illness. 

DISCUSSION 

Although, as already mentioned, the 

veins were visualized in an anatomic speci- 
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men by injection of a contrast medium into 
the veins of the hand, within a few weeks 
after the discovery of the roentgen rays, ap- 
parently no physiologic experiments were 
attempted along this line until 1910, when 
Frank and Alwens*® injected Wismut6l into 
the veins and heart of animals and studied 
the circulation under the roentgen ray. 
Berberich and Hirsch'* seem to have been 
the first to make experimental venographic 
studies on human beings. They used a so- 
lution of strontium bromide, and reported 
on studies of the arm veins in 1923. They 
proposed a systematic study of all the veins 
and arteries of the extremities by this 
method, and visualized venous valves, col- 
lateral veins and the arterial circulation of 
the hand. The advent of uroselectan as a 
contrast medium furnished impetus to this 
type of study, and several European in- 
vestigations were reported in the early 
thirties. Ratschow’’ first used this material 
in 1930 in animal experiments and later on 
patients. He described injections into the 
arm and also injected the dye into varicosi- 
ties of the legs in 4 cases. Sgalitzer, Kollert 
and Demel** (1931) also demonstrated vari- 
cosities by direct injection. Wohlleben®?* 
described both experimental and clinical 
investigations, in 1932 and 1933, using 
abrodil as a contrast medium. 

In 1932, Barber and Orley,* in England, 
described their findings in 30 cases of vari- 
cose disease of the leg, using abrodil, and 
making two exposures from stereoscopic 
positions. They reported that normally the 
internal saphenous veins showed slight 
dilatation at the level of the internal con- 
dyle of the tibia, corresponding with a 
constant valve in this situation. They ob- 
served that return of flow in both normal 
and pathologic cases was influenced by 
posture, rest, muscular activity and respi- 
ration. 

In the United States, McPheeters and 
Rice*® attempted in 1929 to study the circu- 
lation and direction of venous flow in cases 
of varicose veins by following roentgeno- 
scopically the course of droplets of lipiodol, 
but could not outline the venous channels 
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by this method. In 1933, Pomeranz and 
Tunick*® reported varicography with skio- 
dan by roentgenoscopic observation of the 
circulation of the blood in the diseased 
veins and its variations during changing 
mechanical conditions; they demonstrated 
venous pools and feeder veins in the vicin- 
ity of varicose ulcers. Edwards published 
two reports”:** on vasography in 1933 and 
1934, the latter with Biguria. These authors 
compared skiodan and diodrast as contrast 
media, and concluded that diodrast was less 
irritating than skiodan, but that it pro- 
duced considerable fall in blood pressure. 
Veal and McFetridge® reported on venog- 
raphy for thrombosis of the axillary vein, 
using thorium dioxide, in 1935 

A preliminary study on roentgenologic 
visualization of the veins of the extremities 
with thorium dioxide sol was published 
from the Mayo Clinic in 1934 by Allen and 
Barker.2, Two years later, Barker and 
Camp’ reported successful venograms made 
with diodrast in 37 cases, 19 of which were 
of the lower extremities, and claimed prior- 
ity in the study of obstructive lesions of the 
veins. Injection was made at different sites 
according to the vein to be visualized. In- 
jection of 20 cc. of diodrast was completed 
in the leg in fifteen to eighteen seconds and 
the roentgenogram was made immediately 
afterward. They reported that in obstruc- 
tive lesions of the long saphenous vein, 
diodrast entered a few collateral channels 
below the point of occlusion, uniting again 
in the external, superficial or deep femoral 
veins; in obstructive lesions of the short 
saphenous vein it passed through collateral 
channels over into the long saphenous 
system. 

Dos Santos was a pioneer in direct 
venography and results of his early work 
were published in 1938. The method has 


also been used by other South American 
investigators,** but these papers have not 
been available to me for detailed review. 
During the 1930’s, interest in venog- 
raphy was also exhibited by Scandinavian 
investigators, and the method has received 
extensive study there. Frimann-Dahl® in 
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1935 reported a comprehensive roentgeno- 
graphic study attempting to elucidate the 
causes of acute thrombosis. He used para- 
brodil as contrast medium, and made two 
exposures, five seconds to two minutes 
apart, and recommended timing the films 
according to the rate of blood flow. The 
venous blood stream, particularly in the 
legs, was examined by this method before 
and after operation in 29 patients present- 
ing increased risk of embolism, and com- 
pared with that in 8 patients in whom there 
was no increased risk of embolism. He 
found that after operations on the former 
group, there was a pronounced retardation 
of venous blood flow; in some instances, the 
blood almost came to a standstill. In other 
cases, there was retardation of lesser degree. 
In several cases, 
retrograde flow. In 2 cases with severely 
retarded blood flow, formation of thrombi 
was observed in the leg veins. On the basis 
of this study, he recommended active 
movement of the lower extremities as 
prophylaxis against thrombosis. 

Lindblom® reported venographic studies 
of the leg following injection of perabrodil 
into a subcutaneous vein and described a 
serial technique in which exposures were 
made at zero, one-half and two minutes, 
and occasionally at four minutes. He made 
roentgenograms both with the patients 
supine and upright, and stressed the value 
of foot movements and of flexion of the knee 
in securing good exposures. 

Bauer’s work on venography of the 
lower extremity in both acute thrombosis 
and chronic venous disease has been ex- 
tensive and correlated with thorough and 
painstaking clinical studies, particularly on 
administration of heparin in early cases to 
prevent serious sequelae. His first work on 
thrombo-embolic problems was published 
in 1940;" later extensive studies were 
brought together in a roentgenologic and 
clinical study of the sequelae of thrombosis 
in 1942." Bauer’s contributions®~" 
great importance in this field, and he has 
stimulated many others to work along these 
lines. The validity of many of his observa- 
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tions and conclusions cannot be questioned, 
for his work rests on a sound clinical foun- 
dation. Although his venograms have 
vielded him much useful clinical informa- 
tion, this must sometimes be misleading, 
since the information obtainable with the 
technique he employs is only partial. This 
has necessitated interpretations based on 
deductions, in some instances, rather than 
on actual roentgenographic evidence. 
Bauer’s deductions and interpretations are 
often sound, but in some particulars might 
be open to question on the basis of knowl- 
edge gained from extensive study of serial 
venograms yielding much more complete 
information. 

Much of the work in the United 
States since 1940 has been stimulated 
and directly or indirectly influenced by 
Bauer’s work, to greater or lesser de- 
gree. The majority of American investi- 
gators*:!® 24,29,37,40,41,44,48,55,57,59 have used 
Bauer’s technique, or some modification of 
it, and have offered similar interpretations 
of venograms. With most of the techniques, 
a tourniquet or bandage is used to force 
the contrast medium into the deep veins, 
and a single exposure is made, at the com- 
pletion of the injection, which is carried out 
fairly rapidly and at a uniform rate for all 
types of cases. The emphasis in most of 
these studies has been on the diagnosis of 
acute thrombophlebitis. Some useful re- 
sults have been obtained, but they have not 
been completely satisfactory, and in some 
instances,! considerable doubt has arisen 
concerning the value of venography in such 
cases. 

My experience has shown that informa- 
tion obtained by a single exposure is only 
partial and may often be misleading and of 
doubtful value in the individual case. Serial 
roentgenograms are necessary to get any 
sort of complete information; timing is ex- 
tremely important in getting a true roent- 
genologic picture in pathologic cases in 
which the circulation is sluggish, and the 
most important feature of the interpreta- 
tion is a consideration of the status of the 
superficial veins (completely ignored in 
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most other techniques) in relation to that of 
the deep circulation. 

The surgeons in our hospital are enthusi- 
astic about the value of venography in their 
clinical work. Hence it would seem that re- 
pudiation of venography by others should 
be postponed until more complete roent- 
genographic methods have been tried, in- 
cluding serial exposures and more compre- 
hensive interpretations, with consideration 
of the whole network of veins, both super- 
ficial and deep, as an entity. 


Youngstown Hospital Association 
Youngstown 1, Ohio 
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DISCUSSION 


Dr. G. W. Heuscein, Hartford, Conn. Dr. 
Baker’s work based on his experience in several 
hundred cases of venography is a very real 
contribution to clinical roentgenology. He 
shows that in the hands of an experienced indi- 
vidual this type of examination can be of con- 
siderable aid. 

I should like to re-emphasize one of Dr. 
Baker’s statements. ‘“The final diagnosis, of 
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course, is made by correlation of clinical find- 
ings with the information obtained by venog- 
raphy. In many instances the latter procedure 
adds valuable information or proves to be much 
more accurate than the original clinical impres- 
sion, After an experience extending over several 
years, the surgeons in our hospital now are con- 
vinced of the clinical value of venography, and 
would not perform any surgical procedure on 
the veins of the legs, either in acute or chronic 
conditions, without it.”’ This statement is im- 
portant, since in certain sections of this country 
the value of venography is questioned, and in 
some instances the procedure has been largely 
abandoned. Whether this is due to lack of ap- 
preciation of the value of the method, to lack of 
interest, or inc ymplete knowledge of the method 
of examination and the interpretation of the 
findings on the part of the examiner cannot be 
stated. There is no doubt, however, that if one 
expects to do this type of work, he should 
thoroughly familiarize himself with the normal 
as well as the abnormal response in the par- 
ticular method of examination employed. 
Fortunately this type of examination lends 
itself readily to such investigation. 

The author’s method is a relatively simple 
and safe procedure. The fact that there are 
fewer and less pronounced reactions is not sur- 
prising, since vasomotor disturbances due to 
diodrast result from the concentration of the 
dye in the circulating blood. The paucity of 
reactions may therefore be explained by the fact 
that it takes longer for the diodrast to reach the 
cerebral and pulmonary areas, and when this 
occurs it does so in more dilute form. 

Dr. Baker has directed our attention to the 
importance of superficial venous block in the 
presence of deep venous plexus involvement, 
either acute or chronic. In this regard, I should 
like to inquire whether or not he feels it is 
possible for superficial block to be simulated by 
vascular spasm secondary to thrombosis of the 
deep venous system. 

From Dr. Baker’s findings and hypothesis 
that injury to the vascular intima occurs first 
in the superficial vessels and subsequently leads 
to the formation of deeper thrombi, the logical 
conclusion follows that more attention than has 
been in the past should be paid to the super- 
ficial circulatory channels. 

It is an accepted clinical fact that early am- 
bulation has very materially reduced the inci- 
dence of postoperative pulmonary complica- 
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tions due to phlebothrombosis. Such compli- 
cations, occurring formerly in 1 out of 700 
cases, has been reduced to the neighborhood 
of approximately 1 to 1,000. Dr. Baker’s 
statement that he has seen dye in the deep and 
superficial veins as late as twenty minutes after 
injection is therefore of more than passing 
interest. He has presented graphic evidence 
that exercise is a sound prophylactic measure. 
On the other hand, that this is not the entire 
story is shown by the fact that even after early 
ambulation, patients who have returned home 
two or three days postoperatively may die of a 
massive pulmonary embolus resulting from an 
unsuspected phlebothrombosis. 

Unfortunately the uninfected clot, which is 
relatively asymptomatic, is most likely to be 
fatal. Symptoms when they do occur are so 
transient that they often are overlooked. Be- 
cause it is difficult to pick the case which will be 
a potential trouble-maker, in some sections it 
has become customary to tie off the veins of 
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elderly patients as a prophylactic measure in 
much the same manner as the vas is ligated in 
prostatic surgery. 

It is to be hoped that by means of venog- 
raphy such cases can be picked more intelli- 
gently and that ligation as a purely routine 
measure will be abandoned. It is quite apparent 
that the physician must be either supercon- 
scious or superhuman in order to diagnose the 
presence of a sterile clot without some such 
procedure as venography. 

Dr. Baker is to be congratulated on his excel- 
lent presentation. 


Dr. Baker (closing). Dr. Heublein asked if 
spasm simulated block. In my opinion, it does 
not. The two have a different appearance on the 
roentgenogram. The spasm you can see by 
constriction of the vessels which. relax above the 
area of spasm and which changes from film to 
film and with block the area that is blotted 
out is constant. 


ROENTGEN VISUALIZATION OF THE INFERIOR 
VENA CAVA* 


By BERNARD J. O'LOUGHLIN, B.S., M.S., M.D. 
Resident in Radiology, 162d Veterans Administration Hospital 
McKINNEY, TEXAS 


SIMPLE, safe method for the contrast 
roentgen visualization of the inferior 
vena cava is presented. This examination 
was prompted in our case by the desire of 
the urologist to demonstrate the relation- 
ship between an anomalous ureter and the 
vena cava.® These, our first ““cavograms,”’ 
are illustrated in Figures 1, 2, 3, 4 and 5s. It 
is believed that many indications for such 
an examination exist and these will be the 
basis of another study. Contraindications 
at present are few and are identical with 
those against intravenous urography.® 7° 
The original caval visualization, which 
was performed in 1935 by dos Santos, 
an unsuccessful attempt to portray a dam- 
aged vena cava following nephrectomy. His 
was a rather complicated and a considera- 
bly more hazardous procedure than the one 
presented here. This may account for the 
apparent lack of interest in, and develop- 
ment of, his technique. 
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METHOD 

The patient, having been prepared as for 
intravenous urography, is placed supine 
upon a roentgen examining table tilted 
cephalad about 5 degrees from the hori- 
zontal. Sphygmomanometer cuffs are 
placed about both thighs as far proximally 
as is possible, leaving room for femoral 
venipuncture on the side selected. The fe- 
moral triangle is then prepared for aseptic 
venipuncture. With one hand palpating the 
femoral artery, a No. 18 needle on a syringe 
containing 35 per cent diodrast (neoskio- 
dan) is inserted into the femoral vein. The 
manometers are then adjusted to approxi- 
mately diastolic blood pressure or a little 
above and the diodrast is injected with 
moderate rapidity (1 cc. perYsecond). In 
twenty seconds (20 having’ been in- 


jected) the usual kidney-ureter-bladder 
exposure is made to outline the external and 
common iliac veins and the inferior vena 
cava. Removal of the sphygmomanometer 
cuffs with release of the dammed-up ve- 
nous blood from the lower extremities 


Fic. 1. Normal cavogram with circumcaval ureter. 


probably washes out and dilutes the 
slightly thrombogenic influences of the 
diodrast. 

DISCUSSION 


Having the patient hold his breath dur- 
ing injection and exposure tends to make 
the blood column move more slowly and 
more smoothly.‘ A Valsalva effort, however, 
may, by increasing the intra-abdominal 
pressure slow the blood column or reverse 


* From the Department of Radiology, Southwestern Medical School, Dallas, Texas. 
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Fic. 2. Normal cavogram with spondylitis rhizo- Fic. 3. Normal cavogram with suprarenal calcifica- 
melica. tion. Here compression over the liver partially 
occludes the vena cava while the patient is in deep 

expiration, 


Fic. 4. Normal cavogram. Fic. 5. Normal cavogram. 
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its flow sufficiently to demonstrate the 
tributaries and branches of the iliac veins. 
The vena cava is usually emptied of the 
opaque medium in this procedure. Lateral, 
oblique, and stereoscopic projections may 
be made when indicated. If a more dense 
shadow of the vena cava is desired, 70 per 
cent diodrast may be used. Although the 
manufacturer and some authors minimize 
the sclerosing tendencies of the more con- 
centrated preparations,’ particular care 
indicated to prevent perivenous 
spillage and intravenous thrombus forma- 
tion.’’’ No serious ill effects have been ob- 
served in any of our 50 cases. In one patient 
approximately 10 cc. of diodrast was er- 
roneously injected into the perivenous and 
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adjacent tissues. Moderate pain, tender- 
ness, swelling, and discoloration were pres- 
ent for two days. No damage to the femoral 
vein was observed. The femoral vein could 
not be punctured in one obese, colored 
male. Novocaine injection at the puncture 
site before and after the diodrast injection 
masks the pain attendant on venipuncture 
and that following if some spillage occurs. 


SUMMARY AND CONCLUSION 


1. A technique for visualization of the in- 
ferior vena cava is presented. 
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2. The method is simple, safe, and may 
prove to be a very valuable diagnostic ad- 
junct. 


§705-45th Ave., South 
Minneapolis, Minn. 
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UREMIC EDEMA OF THE LUNGS 


By I. DONIACH, M.D., B.S. (LONDON) 
Lecturer (Morbid Anatomy), Department of Pathology, British Postgraduate Medical School 
LONDON, ENGLAND 


N AN investigation of the roentgeno- 

logical appearances of the lungs in heart 
failure (total number not stated), Roubier 
and Plauchu (1934) separated out 4 cases 
which presented an unusual picture. Three 
showed fluffy shadows spreading out from 
both hilar regions leaving a clear zone at 
the apices, periphery and lowest portion of 
the bases. One showed a fine granularity of 
similar distribution. Clinically, there were 
no special pulmonary symptoms except 
slight cough and at postmortem the lungs 
were grossly edematous but free from infec- 
tion. Since the edema was not fulminating, 
the authors described it as subacute. All 
suffered from hypertensive heart failure 
with uremia. For this reason the pulmonary 
condition has also been called “‘uremic”’ 
edema. 

Further cases whose roentgenograms 
showed “uremic” edema of lungs have 
been reported by Klima and Rosegger 
(1936) (2, both fatal); Lelong and Bernard 
(1937) (1, recovered); Roubier (1938) (1, 
recovered); Rendich, Levy and Cove (1941) 
(6, 2 recovered); and Ivanitskaya (1943) 
(1, fatal). In the non-fatal cases the shadows 
disappeared in a matter of a few days as the 
patients improved clinically. Whereas Rou- 
bier attributed the clearing of the lungs toa 
fall in the blood urea, Rendich, Levy and 
Cove considered the edema to resolve with 
relief of the heart failure. In some the sha- 
dows were unilateral, usually on the right 
side. Physical signs of pulmonary edema 
were absent or minimal. The paucity of 
pathological description in these reports 
seems to make it important to record the 
pathological appearances which underlie 
this roentgenological picture and to discuss 
some possible clinical correlations. 


PATHOLOGICAL FINDINGS 


The material is best presented by de- 
scribing the appearances in the lungs in a 


series of cases of which further details are 
given in the appendix. All were uremic and 
in hypertensive failure. Cases 1 and 1 
showed a widespread fibrinous intra-alveo- 
lar exudate, Case 11 a_ predominantly 
albuminous exudate and Case Iv a mixed 
picture. Case v was one of transitory pul- 
monary edema with recovery. 

Case 1. F.D., a young man suffering from 
chronic glomerulonephritis with a blood urea 
of 300 mg. per 100 cc., blood pressure 210/160, 
intense dyspnea, cough but no sputum, showed 


on the roentgenogram a patchy obscuring of 


the middle and upper zones of the right lung; 
the right apex and periphery and the left 
hemithorax were clear. Five days later, dyspnea 
had increased, the blood urea had risen to 476 
mg. and a further roentgenogram (Fig. 1) 
showed a similar obscuring of the left upper 
and middle zones sharply demarcated from a 
translucent strip at the apex and periphery, the 
right-sided opacities had spread farther toward 
the periphery, both bases were relatively clear. 
He died one week later, having been afebrile 
throughout. 

At postmortem, there was a bilateral fibrin- 
ous pleurisy, more pronounced over the upper 
lobes. Both lungs were voluminous, firm, with 
exaggerated costal and vascular markings. The 
cut surfaces showed a lobar consolidation of the 
upper lobes and edema of the lower lobes. The 
upper lobes were rubbery in consistency and 
gelatinous, not quite so dense as a typical lobar 
pneumonia. This peculiar consolidation stopped 
abruptly about 1.5 cm. below the apex which 
was normally aerated. The central and upper 
portions of the lower lobes showed a similar 
gelatinous consolidation. The bases contained 
a moderate amount of edematous fluid. The 
hilar lymph nodes were enlarged. There was 
pus in some of the lower lobe bronchi. 

Sections of the upper lobe show a widespread 
intra-alveolar fibrinous exudate (Fig. 5 and 6). 
Foamy septal cells are prominent both lining 
and lying free in the alveoli. The cellular reac- 
tion is somewhat sparse and is almost entirely 
mononuclear. The fibrin is arranged in clumped 
threads (violet with Weigert’s stain, red with 
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Heidenhain’s azo-carmine) some of which can 
be seen streaming through the pores of Kohn 
(Fig. 6). A number of the mononuclear cells are 
spindle shaped resembling young fibroblasts, 


This is associated with the development of 


argyrophil fibers among the fibrin threads. The 
alveolar capillaries are distended with red cells 
a few of which have escaped into the alveolli. 
The alveolar ducts stand out distended with 


air (Fig. §) and lined by a thin hyaline mem- 


brane, giving positive staining reactions for 


fibrin, which appears to seal off the openings of 


their tributary alveoli. The interlobular septa 
are edematous. The bronchioles and alveoli are 
free from pus and organisms. 

The ultimate unit of fibrinous consolidation 
appears to be the group of alveoli supplied by 
one alveolar duct. The distribution is haphaz- 
ard not obviously related anatomically to the 
distribution of interlobular septa or larger 
vessels or bronchioles. In some places it is 
limited by the septa, in others it crosses over 
them, in others it stops short of them (Fig. 5). 
Normal as well as consolidated alveolar systems 
are present in sections of the central as well as 
other portions of upper lobe. The junction of 


Fic. 1. Case 1. September 23, 1943. Roentgenogram 
showing diffuse opacities in the upper and middle 
zones of both lung fields with a clear cut translu- 
cent zone in the apex and periphery on the left 
side. 
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Kic. 2. Case 11. September 29, 1945. Roentgenogram 
showing widespread opacities in both lungs whose 
apices, extreme periphery and bases appear clear. 


consolidated and aerated lung at the apex and 
periphery does not correspond with any septa 
or other interstitial structures. Sections of the 
base show congestion and packing of the alveoli 
with pigment-laden macrophages (carbon and 
hemosiderin granules). There are patches of 
hemorrhage, polymorphonuclears in some of 
the bronchi, but no pneumonic consolidation. 


Case ut. H. R., a man suffering from malig- 
nant hypertension, admitted moribund with a 
blood urea of 238 mg., blood pressure 220/140, 
intense dyspnea, cough but no sputum and a 
normal temperature, showed on roentgen exam- 
ination a widespread bilateral fluffy mottling 
in the lungs extending out from the hilar regions 
to the periphery leaving translucent zones at 
the apices and bases. His arterial oxygen satura- 
tion was 46 per cent rising to 78 per cent after 
fifteen minutes’ administration of oxygen 
through a B.L.B. mask. The average normal 
figure is 95 per cent. 

At postmortem, the left pleural space was 
dry, the right obliterated by old adhesions. 
Both lungs were voluminous and firm, there 
were a few patches of fibrinous pleurisy on the 
posterior aspect of the upper portion of the left 
lower lobe. The subpleural lymphatics were 
prominent. The cut surfaces of both lungs showed 
a widespread gelatinous consolidation which 
did not involve the extreme apices and bases. 


— 
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Fig. 3. Case v. July 17, 1944. Roentgenogram show 
ing bilateral opacities in the lung fields radiating 
out from the hilar regions. 


Sections show intra-alveolar fibrinous exu- 
date, mononuclear reaction, argyrophil fiber 
formation, distended capillaries and prominent 
alveolar ducts lined by a thin film of fibrin, as 
seen in the previous case. The distribution is 
equally irregular. There is no evidence of any 
bacterial infection and no arteritis. The con- 
nective tissue of the interlobular septa is edem- 
and deposits of 
fibrin infiltrated with a few mononuclear cells. 


atous contains scattered 


Case ut. H. F., a woman suffering from 
malignant hypertension with a blood urea of 
362 mg., blood pressure 300/150, breathlessness 
at rest, cough but no sputum and a normal 
temperature, showed on the roentgenogram 
(Fig. 2) large ill defined patches of increased 
density radiating out from both hilar regions, 
leaving a translucent zone in the apices, periph- 
eral borders and bases. 

At postmortem, each pleural sac contained 
a few cubic centimeters of clear fluid. The lungs 
were voluminous and heavy. There was no 
pleurisy, the subpleural lymphatics were prom- 
inent. The cut surfaces showed a mixed ap- 
pearance. There was a widespread edema mak- 
ing the lungs appear like a sponge soaked in 
water, probably a terminal phenomenon. In 
addition, there were numerous patches of 
“solid’”’ edema occupying the perihilar regions 
extending out to but not reaching the periph- 
ery. This part of the lung was somewhat 
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rubbery, gelatinous and exuded frothy fluid 
only on firm pressure, and floated in water. 

Sections of the “‘solid’” edematous lung show 
engorged capillaries, edematous interlobular 
septa and an albuminous intra-alveolar exu- 
date. There are numerous red cells and a mod- 
erate number of mononuclears mixed with the 
deeply eosinophil albumin. In addition, scat- 
tered alveoli contain clumped fibrin threads 
and mononuclears, not related to the presence 
of free red cells. The areas of fibrinous exudate, 
though far less widespread, show a similar con- 
stitution to those seen in the previous two cases. 
Alveolar ducts distended with air are promin- 
nent. They are lined by a thin film of albumin. 
The distribution of the edema is irregular, 
Sections of the peripheral portions of lung show 
an intra-alveolar albuminous exudate which is 
only weakly eosinophil and fairly free from 
cells. 


Case iv. D. W. a boy suffering from chronic 
glomerulonephritis with a blood urea of 187 
mg., blood pressure 215/160, and no signs of 
heart failure, showed clear lung fields in a roent 
genogram. While in the hospital he developed 
signs of heart failure and his blood urea rose. 
A roentgenogram taken one month later, when 
he was breathless at rest and the blood urea 
was 407 mg., showed ill defined opaque areas 
in the middle zones of both lungs, extending 


Fic. 4. Case v. July 25, 1944. Roentgenogram show 
ing marked diminution in the lung opacities. 
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well out towards the axillae, leaving the apices 
and bases relatively clear. He died one week 
later having been afebrile throughout. 

At postmortem, the pleural spaces were dry. 
The lungs were voluminous, not very heavy, 
free from pleurisy showing prominent sub- 
pleural lymphatics. The parenchyma was of a 
rubbery consistency and released a little frothy 
fluid only on firm pressure. Samples floated in 
water. The apices, anterior margins and basal 
fringes were emphysematous. Some _ basal 
bronchi were filled with thick yellow pus. 

Sections of the lungs show a varied picture. 
There is a generalized capillary engorgement 
and edema of the interalveolar septa. Many 
alveoli contain an intensely eosinophil albumi- 
nous exudate, but the lung is better aerated 
than in previous cases. The intra-alveolar exu- 
date contains mononuclear cells often pig- 
mented and numerous red cells. Some alveolt 
are filled with septal cells. A number of alveolar 
ducts and fibrin 
threads, not associated with red cells, occasion- 
ally covered by 


alveoli contain clumped 


septal cells. Alveolar ducts distended with air 
and lined by a hyaline albuminous membrane 
are also present. A few contain small whorls of 
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Case 1. Photomicrograph of lung (stained 
by hematoxylin and magnification X 7) 
showing irregularly distributed consolidation and 
empty distended alveolar ducts. 


eosin, 
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an endothelial-like layer of 


Kic. 6. Case 1. Photomicrograph of lung (stained by 
hematoxylin and eosin, magnification X 100) show- 
ing intra-alveolar plugs of fibrin streaming through 


a pore of Kohn in the center, undergoing organiza- 
tion in the left lower part of the field. 


young fibrous tissue (organized fibrin clumps) 
covered by a similar layer of flattened septal 
cells. The basal bronchiolitis has not yet devel- 
oped into a bronchopneumonia. 


Case v. G. M., a young woman suffering 
from chronic glomerulonephritis was admitted 
with an acute onset of heart failure. Roentgen 
examination showed fluffy opacities in both 
lungs, more marked on the right side, radiating 
out from the hilar regions (Fig. 3). With rest 
in bed, the dyspnea disappeared and a roent- 
genogram taken one week later showed marked 
diminution in the lung opacities (Fig. 4). A 
roentgenogram taken four weeks previously 
had shown clear lung fields. There was no signi- 
ficant alteration in the blood urea (which aver- 
aged 265 mg.) before, during and after the epi- 
sode of heart failure. 


DISCUSSION 

(a) Interpretation of Roentgenological and 
Pathological Findings. 

Roentgenological appearances: The distri- 
bution rather than the nature of the fine or 
coarse mottling appears to be typical of 
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subacute pulmonary edema associated with 
uremia and hypertensive heart failure. The 
more familiar insidious edema of chronic 
heart failure uncomplicated by gross renal 
deficiency produces a loss of translucency 
most marked in the basal zones. The reason 
why roentgenological appearances of the 
lungs in acute fulminating pulmonary ed- 
ema have seldom been recorded is that the 
patients are desperately ill and the diag- 
nosis is hardly in doubt. Coe and Otell 
(1932) described the roentgenological pic- 
ture in an attack of acute pulmonary edema 
in a man suffering from syphilitic aortic 
regurgitation. There were large patches of 
increased density radiating out from both 
hilar regions towards the periphery, a dis- 
tribution similar to the subacute type. 
Zdansky (1929, 1933) and Werkenthin 
(1939) also recorded a few cases of pulmo- 
nary edema with similarly distributed sha- 
dows, but their case records show the 
patients to have been subacute clinically 
and suffering from kidney disease. Nessa 
and Rigler (1941) reported the appearances 
in 7 cases due to various causes: chronic 
nephritis, mitral stenosis, postoperative 
overloading with fluids, postoperative heart 
failure (2), diabetic coma and post-intra- 
cranial operation. In the chronic nephritis 
patient the edema was subacute clinically 
and showed the typical central mottling, 
clear periphery apices and bases. A lateral 
view confirmed the central distribution 
of the shadows. Most of the other cases 
showed mixed pictures including the appear- 
ance of confluent pneumonic consolidation 
involving one or more lobes. Survey of a 
number of roentgenograms in our own hos- 
pital records suggests that the distribution 
of the edema fluid as seen roentgenologi- 
cally in uremic cardiac cases is similar to 
that in uncomplicated acute left ventricular 
failure, confirming the findings of Coe and 
Otell. 

Clinical findings: Our own cases confirm 
the subacute nature of the pulmonary ed- 
ema pointed out by Roubier and Plauchu. 
None of the patients was febrile. The in- 
tensity of the roentgen changes in the lungs 
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was out of proportion to the signs in the 
chest which were minimal, perhaps a result 
of the central distribution of the edema. 
Most showed the features of left heart fail- 
ure, i.e. recent attacks of paroxysmal noc- 
turnal dyspnea, a normal or moderately 
raised jugular venous pressure and very 
little if any peripheral edema. Anemia was 
not an essential feature. 

Biochemical findings: Vhe blood urea 
levels were high; 238 mg. or more in this 
series. However, in Roubier and Plauchu’s 
series the lowest blood urea was 135 mg. 
while in Rendich, Levy and Cove’s series 
one had a blood urea as low as g0 mg. The 
average in these two latter series was 250 
mg. There was no obvious correlation of the 
onset of edema with any one of the uremic 
biochemical findings such as acidosis or 
hypoproteinemia. 

Pathological findings: The most signiti- 
cant changes seen in the lungs of all our 
cases were the naked eye appearance of 
widespread “‘solid edema” and the micro- 
scopic evidence of a greater or lesser degree 
of a fibrinous intra-alveolar exudate. Gelat- 
inous, somewhat rubbery lung which 
yields frothy fluid only on firm pressure, 
described as “‘solid edema,” has been famil- 
iar to morbid anatomists for many years. It 
has most often been found situated in the 
lower lobes in cases of heart failure. 

Microscopy usually shows an_ intense 
congestion and a strongly eosinophilic 
(protein rich) intra-alveolar exudate. The 
widespread fibrinous intra-alveolar exu- 
date seen in Cases 1 and 11 was most 
striking and represents an alveolar change 
reminiscent of uremic pericarditis. In 
Case 111, however, pericarditis was pres- 
ent but the lungs showed an albuminous 
edema. Albuminous rather than fibrinous 
pulmonary edema is more frequently re- 
corded in uremia, though Ivanitskaya 
described one case of the fibrinous type; he 
called it “‘uremic pneumonia.” Case Iv, and 
to a certain extent Case 111, showed fibrin- 
ous patches in addition to the predomi- 
nating albuminous exudate. More instances 
must therefore be studied before it will be 
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possible to decide whether or not there is a 
fibrinous element in all and what are the 
relative frequencies of the predominantly 
fibrinous or albuminous types. In.no case 
was there any evidence in the lungs of 
arteritis. The clinical and _ pathological 
findings ruled out pneumonia. In transitory 
cases such as Case v, the exudate is most 
likely albuminous. Fibrin would hardly be 
reabsorbed in a few days in the absence of 
polymorphonuclears, nor do the findings of 
organization in Cases 1 and 11 suggest the 
presence of abundant fibrinolysins in ure- 
mic lungs. 


(b) Mechanisms. 


Mechanism: Case v demonstrated clearly 
the essential role of heart failure in the 
development of the pulmonary edema. The 
blood urea level stayed constant, the lung 
changes appeared with the onset of failure 
and resolved with the relief of failure. Ren- 
dich, Levy and Cove failed to find roent- 
genological evidence of pulmonary edema 
in 50 random uremic patients who were 
free from signs of heart failure. 

Since the experiments of Cohnheim and 
Welch (1878) the onset of fulminating pul- 
monary edema in acute left ventricular 
failure is usually considered to result from 
a sudden great rise of pressure in the pul- 
monary capillaries. In uremia, congested 
alveolar capillaries may be so altered that 
they leak coagulable fluid. Thus, a wide- 
spread edema would be produced by only a 
moderate rise in pulmonary capillary 
pressure. It might be expected that the 
more profound the uremia, the less severe 
need the heart failure be to produce edema, 
but proof of this would be difficult to ob- 
tain. The coagulated exudate interfered 
with arterial oxygen saturation in Case 11 
which may induce the vicious circle mech- 
anism in left ventricular failure described 
by Drinker and Warren (1943). 

Distribution of the edema: It is indeed 
dificult to understand why the apices, ex- 
treme bases and often periphery of the 
lungs escape. In Case 1v, the peripheral 
portions showed marked emphysema but 
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this was a sequel to the edematous consoli- 
dation rather than a cause. The findings in 
general imply localized differences in degree 
of pulmonary engorgement and possibly in 
efficiency of lymphatic drainage. But too 
little is known of the mechanism of vaso- 
motor control of the lung vasculature to ad- 
vance the argument further. 


(c) Comparison with Rheumatic Pneu- 
montia. 


The lungs in Cases 1, u and 1v showed 
lesions identical with those described in rheu- 
matic pneumonia by Hadfield (1938) who 
found the condition to result from an initial 
fibrinous alveolitis leading to a mononuclear 
reaction and eventual organization. He 
described hyaline membranes lining the 
alveolar ducts in the deposition of which 
dyspnea was considered to play an impor- 
tant part. Carditis was always present, and 
often a fibrinous pericarditis and pleurisy. 
Since the same initial lesion is present in the 
“uremic” lung it is not surprising that a 
similar ultimate picture is produced. The 
small intra-alveolar whorls of young fibrous 
tissue seen in Case Iv, are similar to Mas- 
son’s (1937) “‘bourgeons conjonctifs” des- 
cribed in rheumatic pneumonia. Epstein 
and Greenspan (1941) concluded that the 
pulmonary picture of rheumatic pneumonia 
was a characteristic, though not specific, 
result of damage to the capillaries, with 
increased capillary permeability. In addi- 
tion, they looked for these changes in 59 
control cases (other forms of heart disease) 
and found the characteristic picture in only 
one case, who died in uremia of chronic 
glomerulonephritis with hypertensive car- 
diac disease and mild failure! In both rheu- 
matic fever and in uremic hypertensive 
failure, therefore, a similar type of damage 
to pulmonary capillaries may occur with a 
characteristic lung pathology. 

Incidence: Cases of uremic edema of the 
lungs have only been found when suitable 
patients have been investigated in spite of 
the absence or paucity of pulmonary signs. 
The roentgenograms of Cases 1, 11, 11 and 
v were taken chiefly from the point of view 
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of the heart rather than the lungs. In Case 
iv, the possibility of “‘uremic’”’ edema was 
considered and a further roentgenogram 
taken in spite of the earlier normal one. 
There is no doubt that serial roentgeno- 
grams of uremic patients in hypertensive 
failure will bring to light many cases of sub- 
acute pulmonary edema. The lungs are so 
often overwhelmed by a_ superimposed 
terminal acute edema that the underlying 
lesion is easily missed at postmortem, and 
unless one is aware of its nature the fibrin- 
ous edema may be dismissed as an organ- 
izing pneumonia. Finally, the transitory 
cases appear to be rare, and Rendich, Levy 


and Cove pointed out that the presence of 


these pulmonary changes is a poor prog- 
nostic sign. 


SUMMARY AND CONCLUSION 


1. A proportion of uremic hypertensive 
patients with left ventricular failure de- 
velop a subacute pulmonary edema which 
may be transitory. Roentgenograms show 
massive centrally distributed shadows in 
the lungs in spite of minimal local signs and 
symptoms apart from dyspnea. 

2. In fatal cases, the lungs show a wide- 
spread “solid edema” due to a fibrinous 
or an albuminous intra-alveolar exudate. 
This is associated with a mononuclear cell 
reaction and organization, and hyaline 
membranes lining the alveolar ducts. 

3. The exudate is considered to result 
from a combination of a rise in pulmonary 
capillary pressure due to left ventricular 
failure and an alteration in capillary per- 
meability resulting from uremia. 

4. Though characteristic, the lesion is 
not specific and is seen in other conditions 
of heart failure associated with capillary 
damage, such as rheumatic fever. 


APPENDIX: CASE RECORDS 


The blood urea, chlorides, potassium, calcium and 
phosphates are expressed in milligrams per 100 cc. 

Case1. F. D. (Dr. E. G. L. Bywaters), male, aged 
twenty-seven; uremia, hypertension and heart fail- 
ure. Wasting, headaches and vomiting for nine 
months. Two weeks’ cough and pain in chest, no 
sputum. One week paroxysmal nocturnal dyspnea, 
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orthopnea and swelling of the ankles. On admission 
(September 15, 1943): blood pressure 210/160, con 
siderable respiratory distress, pulse 130 per minute, 
temperature normal, papilledema and a few retinal 
exudates. Heart enlarged to left, fine rales and im- 
paired breath sounds both bases and right midzone. 
Blood urea 300 mg. Chest roentgenogram (September 
18, 1943) described above. The patient became in- 
creasingly distressed and dyspneic and developed dull 
ness to percussion over both midzones. Blood urea 
(September 23, 1943) 476 mg. Chest roentgenogram 
(September 23, 1943) (Fig. 1) described above. The 
blood urea continued to rise, reaching 520 mg. on 
September 29. The results of additional investiga- 
tions were hemoglobin 68 per cent (10.6 grams per 
100 cc.), red blood cells 3,700,000 per c. mm., white 
blood cells 10,000 per c. mm., polymorphonuclears 
70 per cent, total plasma proteins §.1 per cent, CO» 
combining power of plasma 45.3 cc., plasma chlorides 
(as NaCl) 600, urea clearance 6.2 per cent; albumin 
(400 mg. per 100 cc.), granular casts and red cells 
in the urine whose output was reduced and specific 
gravity fixed at 1.010. The patient died on September 
30, 1943, having been afebrile throughout. 

Postmortem (2786), twenty-four hours after death. 
Gross left ventricular hypertrophy (heart 570 grams), 
no pericarditis, slight ““horse-shoe”’ deformity of kid 
neys which were finely granular and reduced in size 
and on section show chronic glomerulonephritis, 
congested liver and spleen, mucosal petechiae in 
stomach. 


Case ut. H.R. (Dr. M. Nellen), male, aged forty 
eight, uremia, hypertension and heart failure. Ad 
mitted on May 28, 1945, moribund and died after 
three days. Five weeks’ breathlessness, few days’ 
coughing up blood-streaked sputum. Blood pressure 
220/140, jugular venous pressure not raised, tem 
perature normal, pulse 110 per minute, respirations 
42 per minute, cough, no sputum while in hospital, 
widespread fine rales in chest, no peripheral edema. 
The arterial oxygen saturation and roentgen findings 
are given above. Hemoglobin 51 per cent (8.00 
grams per 100 cc.), white blood cells 15,000 per c. 
mm. Blood urea (postmortem) 238. mg. 

Postmortem (3358), eighteen hours after death. 
Left ventricular hypertrophy, heart weight 460 
grams, no pericarditis, shrunken granular kidneys 
(170 grams together) whose sections show a long 
standing ischemic nephritis upon which are superim- 
posed the changes seen in malignant hypertension 
(glomerular fibrinoid necroses, intimal fibrocellular 
hyperplasia of the interlobular arteries). 


Case ut. H. E. (Dr. M. Nellen), female, aged 


fifty-two, uremia, hypertension and heart failure. 
Admitted September 17, 1945, died September 28, 
1945. Occipital headaches and failing vision for one 
month. Blood pressure 300/150, jugular venous 
pressure 6 cm. above the sternal angle, pulse 90 per 
minute, temperature normal, fundal exudates and 
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early papilledema, breathless at rest, cough but no 
sputum, fine and medium rales widespread over both 
sides of chest. The blood urea was 208 mg. on Sept 
ember 20, 1945, rising to 362 mg. on September 24. 
She developed the signs of pericardial friction on 
September 25. Chest roentgenogram (September 27) 
(Fig. 4) described above. Additional investigations, 
serum cholesterol 209, total serum proteins 6.9 
grams per 100 cc., CO, combining power §9.5 cc. 

Postmortem (3437), twenty-four hours after death. 
Gross left ventricular hypertrophy, heart weighed 
$45 grams, acute fibrinous pericarditis showing a 
scanty mononuclear reaction on section, granular 
kidneys weighing 230 grams together whose sections 
show malignant hypertensive changes superimposed 
upon ischemic nephritis, congested liver and spleen. 


Case iv. D.W. (Dr. S. P. V Sherlock), male, aged 
thirteen, chronic glomerulonephritis, uremia, hyper- 
tension and heart failure. Admitted November 27, 
1945, died January 8, 1946. Three weeks’ anorexia, 
headache and vomiting. Blood pressure 215 
jugular venous pressure 1 cm. above the sternal 
angle, blood urea 187 mg., bilateral papilledema, 
urea clearance 14 per cent. Chest roentgenogram 
(December 1, 1945): enlarged heart, clear lung fields. 
Onset of heart failure middle of December, breath- 


160, 


lessness, rising jugular venous pressure, enlarged 
liver. The blood urea had also been rising: 218 mg. 
on December 3, 1945, 407 mg. on January 1, 1946. 
Chest roentgenogram (January 1), described above. 
There were widespread fine rales in the chest, cough 
but no sputum. Cheyne-Stokes respiration and 
drowsiness set in during his last week of life. Addi- 
tional investigations: hemoglobin 79 per cent (12.3 
grams per 100 cc.), falling to 62 per cent (9.67 grams 
per 100 cc.), plasma phosphate 5.0 rising to 11.9, total 
plasma proteins 6.6 grams per 100 cc. falling to §.5, 
plasma CO, combining power 48.3 cc. falling to 32.5, 
serum cholesterol 380 falling to 222, plasma chlorides 
as NaCl 516, serum calcium 8.6, plasma potassium 
19.4 rising to 23, albumin (215 mg.) and granular 
casts in the urine. 

Postmortem (3540), twenty-four hours after death, 
showed a wasted boy weighing 4 stones. Gross left 
ventricular hypertrophy, heart weighed 300 grams, 
no pericarditis, kidneys 110 grams together, moder- 
ately shrunken, finely granular, showing a longstand- 
ing chronic glomerulonephritis on section, congested 
liver and spleen. 


Case v. G. M. (Dr. E. P. S. Schafer), female, aged 
twenty-seven, eleven years’ history of chronic glo- 
merulonephritis. First admitted in 1935 with two 
years’ history of albuminuria and edema; blood pres- 
sure 160/95, blood urea 33.8, Van Slyke urea clear- 
ance 26.5 per cent. Readmitted in 1941 suffering from 
severe headaches; blood pressure 200/110, blood 
urea 72, urea clearance 21 per cent. Further admis- 
sion in 1942, blood pressure 215/135, blood urea 116, 
urea clearance 16 per cent. Admitted again June 10, 
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1944, W ith history of one week’s persistent vomiting. 
This soon stopped on a copious fluid intake. Blood 
pressure 160/110, blood urea 252, hemoglobin 61 per 
cent (9.5 grams per 100 cc.), jugular venous pressure 
not raised, no clinical evidence of heart failure, chest 
roentgenogram (June 15, 1944), no pulmonary lesion. 
She went home symptom free on June 24, 1944, but 
did not rest and after one week became increasingly 
breathless and began to suffer from attacks of par- 
oxysmal nocturnal dyspnea. Readmitted July 16, 
1944, blood pressure 180/130, pulse 110 per minute, 
jugular venous pressure 2 cm. above sternal angle, 
blood urea 268, respiration rate 30 per minute, tem- 
perature normal, cough but no sputum, a few rales at 
left base, a few retinal exudates, no papilledema. 
Chest roentgenogram (Fig. 3) described above. With 
rest in bed, dyspnea disappeared completely. The 
blood urea remained high, 273 mg. on July 24, 1944, 
and a chest roentgenogram (July 25, 1944) (Fig. 4) 
now showed marked diminution in the lung opacities. 
The results of additional investigations were: hemo- 
globin 42.5 per cent (6.6 grams per 100 cc.), red 
blood cells 2,500,000 per c. mm., white blood cells 
6,000 per c. mm., pol ymorphonuclears 75 per cent, 
total plasma proteins §.9 grams per 100 cc.) (albu- 
min 4.3, globulin 1.6 grams per 100 cc.), plasma chlor- 
ides (as NaCl) 582, CO. combining power of plasma 
46.3 cc., serum cholesterol 220, moderate albumin- 
uria. The patient went home on August 1, 1944, 
with a much improved exercise tolerance; she died 
at home some months later. 

I am grateful to Prof. J. McMichael and his col- 
leagues of the Department of Medicine for their co- 
operation and to Drs. J. Duncan White and E. J. E. 
Topham for their advice on the interpretation of the 
roentgenograms. I thank Mr. E. V. Wilmott, A.R.- 
P.S., who prepared all the photographs and Mr. J. R. 
Baker, A.I.M.L.T., and Mr. J. G. Griffin, A.I.M.- 


L.T., who prepared the sections. 


British Postgraduate Medical School 
Ducane Road 
London, W. 12, England 
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INFANTILE 


CORTICAL HY PEROSTOSES* 


CASE REPORT 
By SYDNEY H. KANE, M.D., Pediatrician, and 


BORZELL, M.D., F.A.C.R., Radiologist 


Frankford Hospital 


PHILADELPHIA, PENNSYLVANIA 


HIS case is reported because of its ap- 

parent rarity and the unusual syn- 
drome presented. It seems, however, to fit 
into the condition called “‘intantile cortical 
hyperostoses”’ by Caftey.' He published a 
report of 4 cases during the period of our 
study of this case. It would appear from a 
study of this case and those of Caffey that 
we are dealing with a specific syndrome. 
We may, therefore, hope for some future 
clarification when the pathology and etiol- 
ogy are no longer idiopathic. 


CASE REPORT 

The patient, a white male, aged three months 
when admitted for the present illness, was born 
at Frankford Hospital of a primipara (aged 
thirty-four) by cesarean section. The mother 


was a potential eclamptic and after two days of 


intermittent 
cided upon, 


labor, cesarean section was de- 


The baby weighed 7 pounds at birth. Exami- 


: 


nation on the second day of life revealed an 
unusually large, square-shaped head, with a 
marked occipital protuberance. There was a 
moderate degree of hypospadias. The child ap- 
peared to lack vigor and was detained at the 
hospital for fourteen days. 

Events at home for the next two months were 
not significant. 

At three months the child was admitted to 
the hospital because of irritability, persistent 
crying and fever. Five days before admission, 
the child developed a fever, became very ir- 
ritable and refused food. Examination was 
negative except for an injected left ear drum. 
Under appropriate therapy the ear showed 
marked improvement. However, the crying be- 
came worse, the temperature remained elevated 
and continued hospitalization 
upon. 


was decided 

Physical examination revealed a well nour- 
ished child. Movement associated with the 
examination produced immediate and _ pro- 
longed erving. The skin was hot and dry but of 


Fic. 1. 4 and B, May 14, 1945. Twenty-one 
days after onset. No pathological changes 


noted. 


* Presented before the Philadelphia Roentgen Ray Society, January 3, 1946. 


' Caffey, J., and Silverman, W. A. Infantile cortical hyperostoses: preliminary report on new syndrome. Am. J. RoeNTGENOL. & Rab. 
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Fic. 2. 4 and B, June 5, 1945. First recorded roent- 
genographic evidence of pathological change. 


normal tone and texture. Except for the in- 
jected left ear drum and a mild hypospadias, 
the physical examination was otherwise nega- 
tive. A moderate leukocytosis (largely poly- 
morphonuclear) was present. Our impression 
at this time was an acute otitis media. 

Penicillin therapy was instituted but after 
five days the child was worse. Roentgen exami- 
nation of the area negative. 
Examination of the ears revealed nothing. The 
baby began to perspire profusely about the fore- 
head, otherwise all the findings remained con- 
stant. At this time a skeletal and chest roentgen 
survey was entirely negative. 

Surgical consultation was next sought and a 
spinal tap was suggested in view of the negative 


mastoid was 


studies. This revealed an elevated pressure of 


350 mm. which was verified by a repeated tap 
the next day. Spinal fluid studies presented 
nothing abnormal. The temperature remained 
at 101 to 103° F. and the child was acutely ill. 

Neurologic consultation elicited a suggestion 
that an epidural abscess was a possibility. The 
following day some weakness of the right arm 
was noted for the first time, and the possibility 
of a subdural or epidural abscess spreading 
from the left ear was suggested. Re-examination 
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of the mastoids was again negative. No changes 
in the spinal fluid were noted. 

At this time the child presented a sustained 
fever, profuse clammy sweating, irritability on 
the slightest motion, leukocytosis and increas- 
ing weakness of the right arm. After twenty-one 
days of hospitalization, we were no nearer 
solution of our problem than on the day of ad- 
mission. 

Ten days later, one month after admission, a 
slight swelling of the right arm, shoulder and 
scapular area was noted. This swelling rapidly 
increased and became acutely tender. Roentgen 
examination now revealed changes in the shaft 
of the right humerus, the right scapula, ribs, 
the shaft of the left femur and mandible. Within 
a day or two a widespread maculo-papulo- 
pustular eruption appeared with a further rise 
in temperature. The child showed no weight 
gain and was doing poorly. Ten days after the 
bone changes were observed, the temperature 
began to slowly subside and the rash to disap- 
pear. 

Biopsy of the scapular area revealed inflam- 
matory infiltration with periosteal hyperplasia. 
Following this surgical procedure, there was a 
marked rise in temperature, the skin eruption 
recurred and the child appeared to be in bad 
condition. 

All therapy seemed of no avail, but within a 
week the temperature began again to return to 
normal. Serial roentgen studies showed a slow 


Fic. 3. June 11, 1945. 
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4 kic. 4. 4, June 27, 1945. Maximum point of 
hyperostosis. B, June 27, 1945. C, June 27, 
; 1945. Shows mandibular involvement. 
| 
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Fic. 5. July 3, 1945. Regression. Fic. 6. July 15, 1945. Further regression. 


Kic. 7. September 4, 1945. Regression almost com- 
pleted. 


but continuous regression of the bone changes. 

After four months’ hospitalization but with 
still a rectal temperature of 101° F. the child 
was discharged to home care. At discharge most 
of the bone lesions had disappeared and there 
was free motion in the right arm. 

Laboratory Findings. The leukocyte count 
ranged from 24,500 to 9,000 with a marked rise 
in lymphocytes to 64 per cent as the count re- 
turned to normal. The erythrocyte count was 
3-6 to 4.8 million. Hemoglobin 9 to 11 gm. 
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ig. 8. December 5, 1945. Seven months after onset. 
Complete return to normal. 


Blood and spinal fluid Wassermann reactions 
were negative. Culture of the biopsy material 
was negative. Micro-sedimentation rate 13 mm. 
per hour. Spinal fluid: sugar, 64 mg., chloride 
675-690 mg., proteins 10-20 mg. Serum calcium 
11-16 mg., phosphorus 6-10 mg. Urinalyses 
were negative. 

Since the child’s return home seven months 
from onset of illness, the weight and tempera- 
have returned to normal. He still had 
clammy sweats with one recurrent episode of 
the skin eruption. This child is now two years 
old and apparently normal. 


ture 
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THE ETIOLOGY OF INFANTILE CORTICAL 
HY PEROSTOSES 


By PERCY J. 


DELANO, M.D., and CRAIG D. BUTLER, M.D. 


From the Departments of Radiology and Pediatrics, West Suburban Hospital 


CHICAGO, ILLINOIS 


ITH the description, by Caffey,* in 

this JouRNAL of an entity which he 
denominated “infantile cortical hyperosto- 
ses,” roentgenologists were enabled to add 
a very clearly delineated affection of bone 
to their classification of diseases involving 
the osseous system. Caftey’s cases were 
most carefully studied, described with the 
utmost thoroughness, and left no detail of 
the clinical history, physical findings, or 
laboratory results a matter for subsequent 
enquiry. 

At the time of Caffey’s publication, we 
had in our file a case displaying all of the 
cardinal findings listed in his paper. We had 
felt, justifiably enough at the time, that 
there was no niche in the classification of 
bone diseases into which our findings fitted: 
we acknowledge a debt to Caffey in provid- 
ing one. 

We are publishing our case because the 
findings seem quite typical, and because 
our case appears quite clearly to demon- 
strate an infectious origin; we believe also 
that in reviewing Caftey’s cases, evidence 
of an infectious origin is not lacking in any 
of them. 

REPOR1 


OF CASE 


Baby Wm., aged three months, was ad- 
mitted to West Suburban Hospital on October 
$, 1944, with the following complaints: fever, 
irritability, disuse of the right arm, evident 
pain on handling, and swellings along the outer 
margins of each foot, these swellings being par- 
ticularly tender. 

He had been a full-term infant, delivered 
spontaneously after an uneventful pregnancy. 
The Wassermann reactions of both parents 
were negative. The Wassermann reaction on 
cord blood negative. Birth weight, 7 pounds; 
no abnormalities noted. 

He had been partially breast fed for two 
months; feedings had keen supervised, as had 
his vitamin intake. 


Ten days before his admission to the hospi- 
tal, he was vaccinated for smallpox; his reaction 
was rather sharp to this procedure, with evi- 
dence of fever (reported by mother), irritabil- 
ity, and the appearance of the bilateral lower 
extremity swellings. 

Physical examination disclosed a slight gen- 
eralized edema; the infant appeared acutely ill, 
and he was also stuporous. His temperature was 
101.4° F. rectally. His right arm showed no 
active movement (vaccination had been on the 
left). 

Over the distal half of each fifth metatarsal 
there was a smooth, hard, tender, fusiform 
swelling; the overlying skin was shiny but not 
hot nor red. 

There was noted some bulging of the ante- 
rior fontanelle; the sagittal suture and the pos- 
terior fontanelle were open. The temporoparie- 
tal suture was closed. The skull bones were thin 
and soft; some craniotabes was noted. 

Laboratory Findings. Urinalysis, negative; 
leukocyte count, 12,700, with 68 per cent poly- 
morphonuclears, 32 per cent lymphocytes; 
erythrocyte count, 3,373,000; hemoglobin, 62 
per cent. Wassermann and Kahn 
negative on baby, mother and father. 

Spinal fluid: pressure increased (not meas- 
ured), 45 cc. easily obtained; clear, 3 cells per 
cu. mm. (lymphocytes); globulin, negative by 
Pandy test; sugar, 96; Wassermann negative. 

The temperature rose to 102° F. but became 
normal on October 7; the strength of the right 
arm increased rapidly; edema gradually dis- 
appeared. The hard, shiny swellings over both 
metatarsals persisted. 


reactions 


On October 14, a recrudescence of the consti- 
tutional symptoms became apparent; prostra- 
tion was rather marked, both arms appearing 
flaccid; the temperature rose to 100.4° F., but 
on the other days during this exacerbation, re- 
mained below 100° F. 

More blood studies revealed a developing 
anema (erythrocyte count 3,9¢0,000, with a 
drop in polymorphonuclears (31 per cent) and 
a rise in lymphocytes (58 per cent). Other 
laboratory studies revealed: blood calcium 12.5; 
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Fic. 1. A bilateral osteoperiostitis involving the fifth 
metatarsals; there is some involvement of the 
first metatarsals. The soft tissue swellings seen 
over each fifth metatarsal were very tender; this 
is one of the findings emphasized by Caffey. 
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blood phosphorus 3-73 blood ascorbic acid « “32 
mg.; blood alkaline phosphatase 87 (normal 
14); blood urobilin negative. 

Recovery was gradual; four and one-half 
months from the onset of the illness, the patient 
appeared in rather good condition, could pull 
up standing, walk with aid, and displayed nor 
mal mental responses. 

Roentgen Findings. The first lesion to appear 
in the course of this febrile illness was a bilateral 
ossifying periostitis involving the fifth meta- 
tarsals. Just why the process should have been 
symmetrical and bilateral we are unable to 
conjecture, though we must admit, in this con- 
nection, that it is idle to attempt to account for 
the selectivity of bacteria for certain anatomical 
sites—as to why the organism of rheumatic 
fever the mitral valve, or why the 
Treponema pallidum chooses the aorta, and so 
forth. 

The metatarsal process became flagrant, 


selects 


after which it gradually subsided, leaving in its 
wake a not inconsiderable cortical thickening. 
It will be noted in Figure 1 that the first meta- 
tarsals were not altogether free of involvement, 
though here the condition seems to have more 


Fic. 2. The process shown in Figure 1, at a later date. The osteoperiostitis of the fifth metatarsals has be 
come a much more extensive one. Beneath, the cortex of the bone can be distinctly seen, and shows a 
relatively slight participation in the inflammatory process; the periostitis component is by far the more 


important one. 
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the character of a simple osteitis. 

The association of periostitis with cortical 
thickening is not a remarkable finding, nor 
characteristic of any particular entity; any in- 
fectious process involving either structure soon 
extends to involve the other, if it continues 
beyond the initial stage. 
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excludes syphilis, and the history plus the 
roentgen findings clearly excludes any of 
the deficiency diseases; nor do the lesions 
suggest a blood dyscrasia, of which there 
was, incidentally, no indication in the he- 
matologic studies. 

The approach to some of these questions 


Fic. 3. A very florid periostitic involvement of both clavicles. This was interpreted at another hospital as 
bilateral healing fracture. There is some involvement of both scapulae; and some, rather shadowy, of 


both humert. 


The findings relative to the clavicles illus- 
trate Caffey’s observation that the mid-shaft 


area is involved in long bones, with the ends of 
the bones usually spared; there is evidence of 


osseous condensation and _ periosteal involve- 
ment in both scapulae, and the upper humeri 
have not escaped. 

Roentgenograms of the skull and mandible 
were negative, though on physical examination 
thinning of the skull and increased intracranial 
pressure were evident; another roentgenogram, 
unfortunately not included here, shows an ir- 
regularity at the end of one ulna appearing mor- 
phologically much like a luetic 
chondritis; the latter condition was not, how- 


very Oosteo- 


ever, seriously considered in view of the neg- 
ative serology. 


As to etiology, the above clinical history 


may at times become unnecessarily in- 
volved; in which connection one of us re- 
members something said to him once, when 
a student, in a surgical clinic: 

“You can divide all surgery into four 
groups,” said Dr. Davenport in his County 
Hospital Clinic, “‘... congenital, traumatic, 
inflammatory, and neoplastic....” In 
something the same manner, a radiologist 
may reason, and not be too far from the 
truth, that a lesion partaking of the charac- 
teristics of osteoperiostitis may be divided 
into certain parent, generic groups; for ex- 
ample, inflammatory, neoplastic, metabol- 
ic, and traumatic. In the case reported 
here, it should not be too difficult to exclude 
neoplastic, metabolic and traumatic. 
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As mentioned above, the illness began 
following a smallpox vaccination; it was 
certainly febrile in character; the bony le- 
sions occurred in the course of the febrile 
attack, and showed some evidence of reso- 
lution, even tending toward a restitutio ad 
integrum as the illness subsided; and there- 
fore, might it not be more logical to attrib- 
ute an osteoperiostitis developing against 
such a background as infectious in charac- 
ter, possibly partaking of the type of an 
osteomyelitis variolosa (which used to find 
a more frequent place in textbooks than it 
does today, for a very obvious reason), than 
to search elsewhere for an etiologic factor? 

It is true that the findings are not those 
which have been most often described un- 
der the heading osteomyelitis variolosa, but 
here some latitude must be allowed for the 
consideration that vaccinia is an illness 
somewhat different from variola, though 
closely allied to it. 

In reviewing Caftey’s cases, it would ap- 
pear that the only ones in which a febrile 
course was not described were those not 
under observation during the early part of 
their illness; and even those, after hospital 
admission, did give evidence of fever. This 
suggests that, in Caffey’s cases, serious con- 
sideration cannot be denied infection as an 
etiologic factor, and that infantile cortical 
hyperostoses represent an infectious osteo- 
periostitis. 

SUMMARY 

A case of osteoperiostitis, occurring dur- 
ing the course of a febrile illness, is de- 
scribed; the illness was initiated, appar- 
ently, by a vaccination reaction. 

The roentgen finding developed here ap- 
pear to agree closely w:th Caffey’s infantile 
cortical hyperostoses; and in view of the 
fact that a febrile course characterized all 
of Caffey’s cases in which adequate obser- 
vation was made available, we believe that 
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infantile cortical hyperostoses represent a 
form of infectious osteoperiostitis. 


40 EF. Oak St. 
Chicago, III. 
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MESENTERIC THROMBOSIS* 


By LEO A. HARRINGTON, M.D. 


BROOKLYN, NEW 


HE. writer desires to report a fourth 

case of proved mesenteric thrombosis 
with roentgenologic findings similar to the 
3 cases described by Rendich and Harring- 
ton.! The authors observed localized disten- 
tion of the intestines down to the region of 
the splenic flexure, simulating a mechani- 
cal obstruction. The limitation of the dis- 
tention was that of the superior mesenteric 
vessels and their anastomoses. The abrupt 
demarcation of distended bowel near the 
region of the splenic flexure in their 3 
proved cases suggested that the possible 
diagnoses of thrombosis of the superior 
mesenteric among those con- 
sidered when the plain roentgenogram of 
the abdomen gave the impression of an ob- 
structing lesion near the splenic flexure, and 
especially if a subsequent barium enema 
revealed no obstructing lesion. 


vessels be 


It is accepted that not every case of 
mesenteric vascular occlusion shows dis- 
tended bowel, but the incidence of disten- 
tion is high in the clinical records.! 

In the case described herewith, the pa- 
tient had a history of a previously proved 
peptic ulcer and was admitted for an acute 
condition of the abdomen, with the clinical 
diagnosis of either a mechanical obstruction 
or a paralytic ileus due to a perforated 
ulcer. In interpreting the plain roentgeno- 
gram of the abdomen, the roentgenologist 
noted the colon distended to the region of 
the splenic flexure and stated an opinion 
that mesenteric thrombosis was also to be 
included in the differential diagnosis.. Sub- 
sequent operation disclosed hemorrhagic 
infarction of the small intestine with a 
venous thrombosis of the superior mesen- 
teric vessels. 

CASE REPORT 

H. B., aged forty-eight, a policeman, was 

admitted to Kings County Hospital, Brooklyn, 


YORK 


New York, on January 13, 1946. His chief 
complaint was abdominal cramps. The present 
illness began on January 1, with pain across the 
entire chest lasting nine days. This was followed 
by lower abdominal cramps that increased in 
severity. Abdominal distention began January 
10. No bowel movements for five days. Passed 
no gas but had a bloody discharge from the 
rectum. No vomiting was present. 


Fic. 1. Distention of the colon down to the region of 
the splenic flexure, simulating a mechanical ob- 
struction. The demarcation corresponds to the 
limit of distribution of the superior mesenteric 
vessels and their anastomoses. Mesenteric throm- 
bosis (venous) was found. 


The past history disclosed an appendectomy 
in 1919. A duodenal ulcer was reported on 
roentgen examination a number of years before. 

The physical examination showed a white 
male in extreme abdominal distress, writhing 
about in bed, groaning and pressing on his 
abdomen. The examination generally 
negative except for the abdomen which was 


was 


* From the Department of Radiology, Kings County Hospital, City of New York, Department of Hospitals. 
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distended and tympanitic except in the left 
lower quadrant. Liver dullness was decreased. 

The temperature was 99° F.; pulse 120; 
blood pressure 180/100; respirations were 28. 
The urine showed 4 plus acetone. The leukocyte 
count was 10,200; red blood cell count was 6.5 
million. The Wassermann reaction was nega- 
tive. 

The operation was performed with spinal 
anesthesia and curare. Serosanguineous fluid 
was present in the peritoneal cavity. The 
small intestine twisted upon itself and 
gangrenous as far as the eye could see. Because 
of the patient’s very poor condition, the most 
severely involved segment of intestine was 
exteriorized and the patient was returned to the 
ward. The postoperative course was stormy. 
Exteriorization of more intestine showed pro- 
gressive thrombosis (venous). Subsequently 5 
feet of small intestine were resected. The pa- 
tient died on January 18. 

Postmortem, Anatomical diagnosis: Throm- 
bosis of the mesenteric veins with infarction of 
the jejunum and ileum. Edema and hemorrhage 
of the upper mesentery. Fibrous adhesions be- 
tween the anterior parietal peritoneum and the 
cecum. Firm mass palpable in the duodenal 
cap (duodenal ulcer). 

Microscopic (Segment of small intestine). 
The structures are separated by hemorrhage 
and edematous fluid. contain 
thrombi. Their walls are infiltrated by poly- 
morphonuclear leukocytes in the submucosa. 
In the relatively intact portions of the wall, 
all layers of the intestine are edematous and 
contain recent hemorrhagic focal collections of 
polymorphonuclear leukocytes and lympho- 
cytes. In these regions the blood vessels of the 
submucosa show infiltration of their walls. In 
the superficial necrotic portions of the mucosa 
are occasional clumps of bacteria. Diagnosis: 
hemorrhagic infarction of small intestine; 
venous thrombosis of small intestine. 
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Some vessels 


SUMMARY 


A proved case of mesenteric thrombosis 
is described with roentgenologic findings 
similar to those in the three cases previ- 
ously reported by Rendich and Harring- 
ton.! The plain roentgenogram of the abdo- 
men showed bowel distended down to the 
region of the splenic flexure, simulating a 
mechanical obstruction, and corresponding 
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to the limit of distribution of the superior 
mesenteric vessels and their anastomoses. 


880 Ocean Ave. 


Brooklyn 26, N. Y. 
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ADDENDUM 


Three additional proved cases of mesen- 
teric thrombosis with roentgen findings of 
diagnostic interest similar to the Case 1 
described above have been observed since 
the paper was submitted for publication. 
The case reports follow: 


Case. E.T., aged forty-five, a factory work- 
er was admitted to Kings County Hospital on 
October 8, 1945, and was discharged on Janu- 
ary 17, 1946. His chief complaint was pain in 
the abdomen. The present illness began the 
night before admission with pain in the right 
upper and right lower quadrants of the ab- 
domen. The pain had a sudden onset, was sharp 
and constant. There vomitus — slightly 
bloody in character. Bowel movements have 
been bloc dy. 

The past history disclosed joint pains in 
childhood. 

The physical examination revealed a well 
nourished male in acute pain. The heart was 
enlarged to the left. The heart beat and pulse 
were very irregular. There was a systolic mitral 
murmur transmitted to the apex. 

The abdomen was soft, with rebound tender- 
ness in both lower quadrants. The clinical diag- 
nosis of auricular fibrillation with possible acute 
mesenteric embolism was made. 

Roentgen Findings. There was slight disten- 
tion of the right half of the colon (Fig. 2). 

Operation. Considerable bloody fluid was 
found in the peritoneal cavity; edema and con- 
gestion of distal 7 feet of small bowel with areas 
of necrosis about 3 feet from the ileocecal valve. 
Fighteen inches of ileum were found to be gan- 
grenous due to an arterial block (emboli). End 
to end anastomosis was done aftér removal of 
18 inches of small bowel. 

There was eventual complete recovery. 


was 


Case 111. J.S., aged fifty-three, was admitted 
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to Kings County Hospital on April 4, 1947, 
and died two days later. 

The chief complaint was crampy abdominal 
pain, accompanied by vomiting and diarrhea. 

The present illness began about eleven days 
before admission when the patient ate what he 
considered “‘bad meat.”’ Following this he vom- 
ited everything ingested and had many watery 
stools streaked with bright red blood. This ill- 
ness lasted a week. On the night prior to admis- 
sion, severe crampy abdominal pain and many 
loose watery stools occurred. 


ic. 2. The roentgenogram shows slight distention 
of the right half of the colon down to the region 
of the splenic flexure. 


The past history disclosed that the patient 
had tropical diarrhea in the Philippines two 
years before. 

Physical examination revealed a well nour- 
ished white patient who was intermittently 
doubling up with abdominal pain. There was 
slight abdominal tenderness to deep palpation. 


Fic 4. The roentgenogram shows distention of the 
right half of the colon down to the region of the 
splenic flexure; small bowel also dilated. Possibili- 
ties considered were either mechanical obstruction 


Mesenteric Thrombosis 


Kic. 3. There is gas in the right half of the colon 
and a loop of small bowel . Note localized disten- 
tion of colon near the splenic flexure. 


or mesenteric thrombosis. Operation disclosed 
marked gangrene of small bowel and cecum due to 
mesenteric thrombosis. 
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Normal peristaltic sounds were heard. The 
morning after admission moderate distention 
of the abdomen and generalized tenderness 
were found. 

Roentgen examination (plain film of the ab- 
domen) revealed gas in the right half of the 
colon with some distention near the splenic 
flexure. A loop of small intestine was dilated. 
The senior resident on roentgenology (Dr. 
Irving Rose) was impressed by the localized 
distention in the left half of the transverse colon 
and considered a diagnosis of mesenteric throm- 
bosis to be tenable (Fig. 3). Operation disclosed 
400 cc. of dark foul fluid in the abdomen and 


distended bowel with purplish-blue portions of 


small bowel and colon in its proximal half. A 
thrombus 1.3 cm. in size was found in the supe- 
rior mesenteric artery at its origin from the 
aorta. The patient died twelve hours after the 
operation. Autopsy findings included: (1) spe- 
cific gastroenteritis, and (2) thrombotic occlu- 
sion of the superior mesenteric artery. 


Case tv. M.DeB., middle-aged female, was 


NOVEMBER, Ig94 


admitted to Kings County Hospital on Septem 
ber 75 1947; and died on September 20. She was 
well until eight weeks before admission when 
she developed nausea, abdominal cramps and 
diarrhea. The patient was not in acute distress. 
The clinical considerations included duodenal 
ulcer and possible neoplasm of the gastrointes- 
tinal tract. 

On September 17, 1947, the patient suddenly 
developed severe abdominal pain, generalized 
in character, with marked abdominal disten- 
tion, rigidity and tympanites. Vomiting oc- 
curred. A plain roentgenogram of the abdomen 
disclosed distention of the right half of the colon 
down to the splenic flexure, with some gas in 
the small bowel. Roentgen interpretation was 
that of either a mechanical obstruction inthe 
colon or mesenteric thrombosis (Fig. 4). 

Operation revealed gangrene of the small 
bowel from the jejunum to the terminal ileum, 
and also gangrene of the cecum. Operative diag- 
nosis was mesenteric thrombosis. Resection 
could not be performed. Death occurred in 
three days. 
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LIPOSARCOMA OF THE CAPSULE OF THE LEFT 
KIDNEY COMPLICATING NEPHROLITHIASIS 
AND PYONEPHROSIS* 

CASE REPORT WITH AUTOPSY 
By JAMES TESLER, M.D., and HENRY KOIRANSKY, M.D. 


BROOKLYN, NEW YORK 


HE conditions predisposing to renal 
lithiasis were described by Flocks*® as 


follows: 


1. Diseases producing prolonged immobilization 
of the body. 

a. Fractures of the spine or extremities associat- 
ed with prolonged immobilization of large 
bones. 

b. Chronic osteomyelitis. 

c. Chronic arthritis or other bone joint dis 
eases producing immobilization of large por 
tions of the skeleton. 

d. Neurologic damage as a result of trauma or 
disease producing prolonged immobilization. 

e. Chronic visceral disease requiring prolong 
ed recumbency. 

2. Changes in the urinary organs. 

a. Congenital anomalies associated with stasis. 

b. Acquired obstruction 
and the like. 

c. Paralysis of urinary passageway. 


stricture of urethra 


d. Introduction of infection into urinary tract. 
e. Foreign body in urinary passageway. 
ndocrinopathies. 
a. Hyperparathyroidism. 
b. Hyperthyroidism. 
c. Hyperpituitary disease. 
4. Focus of infection elsewhere in the body. 
Vitamin deficiency or excess. 
a. Vitamin A deficiency. 


b. Vitamin D excess. 


Metabolic abnormalities. 
a. Idiopathic hypercalcinuria. 
b. Changes in colloids. 


In a study of the records of 375 patients 
with proved diagnosis of urolithiasis Baer! 


states that an increase in the amount of 


urinary crystalloids is a contributing factor 
to the formation of some kidney and 
ureteral stones. He also concludes in the 
same report that the use of alkalis in ther- 
apy may produce upper urinary tract 
stones in certain individuals. 


CASE REPORT 

J. S., male, white, aged sixty-seven, was ad- 
mitted to the Cumberland Hospital on March 
20, 1945. 

The patient stated that he was unable to 
work during the last four to five weeks prior to 
admission because of weakness, lack of appetite 
and loss of weight. 


A review of the cardiovascular, respiratory, 


ic. 1. Roentgenogram snowing the narrow portion 
of the body of the stomach due to pressure from 
an extrinsic mass. 


gastrointestinal and genitourinary systems was 
negative. 

Past and family histories were non-contribu- 
tory. 


* From the Departments of Medicine and Roentgenology of the Cumberland Hospital, Brooklyn, New York. (Dr. J. J. Guttman, 


Medic al Direc tor.) 
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Fic. 2. Intravenous urogram revealing a hydrone 
phrosis on the right side and extensive nephro- 
lithiasis on the left side. 


Physical examination revealed a poorly de- 
veloped, poorly nourished, elderly man in no 
acute distress. The chest was barrel shaped with 
diminished breath sounds throughout. The 
heart was enlarged to the left and there was a 
localized aortic systolic murmur. Abdominal 
examination revealed a bilateral hernia. The 
liver and spleen were not palpable. There was a 
stony hard, irregular and non-tender mass in 
the left flank which gave a peculiar grating 
sensation to the palpating fingers. Rectal ex- 
amination revealed a moderately enlarged, 
non-tender smooth prostate. Neurological ex- 
amination was negative. The temperature was 
100.8° F., pulse 90, respirations 20, and the 
blood pressure go systolic and 65 diastolic. 

The clinical impressions were: (1) hydro- 
nephrosis; (2) nephrolithiasis; (3) malignancy 
of the left kidney; (4) malignancy of the colon. 

Laboratory Data. Blood Wassermann was 
negative. The red blood cell count ranged from 
2,000,000 to 2,500,000 with a hemoglobin from 
32 to 40 per cent. The white blood cell count 
varied from 12,500 to 16,000 with 67 to 74 per 
cent polymorphonuclears, IO to 21 per cent 
young forms and I1 to 1§ per cent lymphocytes. 
Urine was negative except for a trace of albu- 
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min. The blood urea nitrogen was 27 to 30 mg. 
per 100 cc. on different occasions. The blood 
sugar was 69 mg. per 100 cc. Gastric analysis 
showed no free hydrochloric acid. A flat plate 
of the abdomen showed an agglomeration of 150 
to 300 triangular-shaped opacities in the region 
of the left kidney. A roentgen study of the 
gastrointestinal tract was negative except for 
narrowing of part of the body of the stomach 
caused by pressure from an extrinsic mass 
(Fig. 1). 

Intravenous and retrograde urograms re 
vealed a hydronephrosis on the right side and 
extensive nephrolithiasis on the left side (Fig. 
2). 

Roentgenographic study of the chest showed 
an irregularity of the right diaphragmatic leaf 
due to old adhesions. 

Cystoscopy and catheterization of the kid- 
neys resulted in clear urine from the right 
kidney and cloudy urine which contained al- 
bumin and 3 to 4 leukocytes per high power 
field from the left kidney. 

The patient ran a low grade fever from 101° 
to 102° F. Despite three blood transfusions, his 
condition became progressively and_ rapidly 
worse. He died on May 4, 1945, about five 
weeks after admission to the hospital. 

Postmortem examination disclosed a lipo- 
sarcoma of the capsule of the left kidney com- 
plicating nephrolithiasis and pyonephrosis. The 
neoplastic mass invaded and displaced the 
adjacent kidney and calices. The calices were 
also filled with 815 faceted, yellow-gray calculi, 
each I cm. in diameter. Several staghorn calcul 
were also embedded in the parenchyma. There 
was malignant spread to the serous linings, 
lymph nodes, lung, and liver with marked 
hydrothorax. 

Chemical analysis of some of the stones re- 
vealed magnesium ammonium phosphate and 
calcium carbonate. 


Comment. This case is of extreme interest. 
The patient was admitted to the hospital 
with no complaints referable to the urinary 
tract despite 815 stones found in the left 
kidney. This proves the silent character- 
istic of some renal lithiases as stated by 
Klocks.? 

The cause of such an unusual number of 
stones is questionable. We know that there 
was pyonephrosis of the same kidney. Was 
this infection a cause or the result of the 
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nephrolithiasis? Flocks* claims that with 
the onset of infection there is much more 
rapid growth of stones. 

Was there any relation of the liposar- 
coma of the renal capsule, which invaded 
the kidney and 
lithiasis? 


calices, to the renal 


SUMMARY 


1. A case of silent nephrolithiasis is re- 
corded because of the unusually large num- 
ber of stones, 1.e. 815 stones, each of which 
measured 1 cm. in diameter. The stones 
were faceted, which is rare in renal lithiasis. 
To our knowledge, such a number of stones 
in one kidney has not been reported in the 
literature. 

2. In addition to the renal lithiasis, there 
was pyonephrosis and liposarcoma which 
extended from the renal capsule into the 
kidney parenchyma and calices. 
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3: No answer could be given in this case 
as to the causative relation between the 
liposarcoma, pyonephrosis and such an ex- 
tensive nephrolithiasis. 

4. In retrospect, the physical findings 
of an irregular, stony hard mass with a 
peculiar grating sensation under the palpat- 
ing fingers should make one aware of the 
possibility of a bag-like structure or organ 
containing numerous stones. 


Cumberland Hospital 


Brooklyn, N. Y. 
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ROENTGEN STUDY OF THE STERNOCLAVICULAR 
REGION 


By MAX RITVO, M.D., and MEYER RITVO, M.D. 


BOSTON, MASSACHUSETTS 


INTRODUCTION 


Pcie regions of the body have not 
been accorded by roentgenologists 
generally the attention they merit. This is 
due to the fact that these areas cannot be 
visualized clearly with routine roentgen 
techniques either because they are obscured 
by adjacent structures or their anatomic 
locations make them relatively inaccessible. 
For example, the temporomandibular re- 
gions and the floor of the skull are difficult 
to examine and in consequence are infre- 
quently studied by many roentgenologists. 
Similarly, the sternoclavicular joints have 


long been one of the “‘neglected regions” of 


the body. In sagittal and oblique projec- 
tions, the sternum and adjacent portions 
of the clavicles are obscured by the over- 
lying densities of the spine, ribs, mediasti- 
nal structures, lungs and soft tissues of the 
chest walls. In lateral views, the sterno- 
clavicular joints are at a considerable dis- 
tance from the film and are covered by 
overlying shadows so that it is practically 


impossible to obtain roentgenograms of 


diagnostic value. Planigraphy obviates 
these difficulties to a great extent but at 
present is not available in most roentgen 
departments. However, techniques have 
been developed which make it possible to 
greatly minimize the poor detail and lack of 
clarity of outline caused by overlying struc- 
tures and the distance of the sterno- 
clavicular joints from the film. With these 
methods, clear delineation of the sternum 
and the proximal ends of the clavicles can 
be obtained, making it possible to visualize 
lesions which would ordinarily not be 
demonstrable. The roentgenologist willing 
to acquire the necessary skill can obtain 
very gratifying results and will be enabled 
to make diagnoses which would not other- 
wise be possible. The purpose of this com- 
munication is to review briefly the anatomy 


and pathology of the sternoclavicular re- 
gions and describe the roentgen methods 
of visualizing these joints. 


ANATOMY 

The sternoclavicular articulation is clas- 
sified as an arthrodial diarthrosis and is 
composed of the superolateral margin of 
the manubrium sterni and the medial end 
of the clavicle. The articular facet of the 
sternum is situated on the upper and outer 
border of the manubrium, lies in a plane 
slightly posterior to the sternal notch, and 
is distinctly smaller than the clavicular 
facet with which it articulates. The inner 
end of the clavicle is roughly triangular; 
its most prominent angle is directed pos- 
teriorly and slightly downward. The su- 
perior surface of the first costal cartilage 
adjacent to the sternum is also included to 
some extent in the articulation. The joint 
surfaces of the sternoclavicular articulation 
are covered mainly by fibrocartilage. The 
capsule is thin along its inferior portion, 
the remainder being well developed. The 
epiphysis and the epiphyseal line of the 
clavicle are included within the capsule. 
The joint is held in position by the forward 
tilt of the manubrium, the anterior and 
posterior sternoclavicular ligaments, the 
interclavicular and costoclavicular liga- 
ments, and the superior surface of the 
first costal cartilage. The range of motion 
of the joint is normally very slight. The 
bony arch formed by the clavicle and 
scapula articulates directly with the axial 
skeleton at only one point, the sterno- 
clavicular joint, which is of particular im- 
portance with reference to certain de- 
formities of this articulation which will be 
discussed below. 

The clavicle is one of the first bones to 
ossify, the middle of the bone showing be- 
ginning ossification as early as the seventh 
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week of fetal life. At the sternal end of the 
clavicle, there develops an epiphysis which 
remains cartilaginous until the sixteenth to 
eighteenth year, at which time a_ bony 
epiphyseal nucleus becomes visible (see 
Fig. 4); this epiphysis fuses at the twentieth 
to twenty-fifth year. The manubrium of the 
sternum usually ossifies at about the sixth 
month of fetal life. During childhood, the 
segments of the sternum are separated by 
narrow cartilaginous bands; these fuse in 
later life. In some instances, small ossicles 
may be present in close relation to the 
sternoclavicular joint, adjacent to the 
superior margin of the joint. Articular 
connections may or may not be present 
between the anterior end of the first rib and 
the clavicle. Calcification of the first costal 
cartilage usully lies below and well away 
from the sternoclavicular joint. 


ROENTGEN METHODS 


Roentgen study of the sternoclavicular 
joint requires special care. Except by the 
aid of planigraphy, there is no way of 
eliminating the overlying shadows of the 
vertebral column, the mediastinal struc- 
tures, the lung tissues and the ribs. With 
the patient supine, the joint is in the closest 
possible approximation to the film, afford- 
ing the greatest sharpness of definition and 
a minimum of distortion. However, this 


Fic. 1. The sternoclavicular region, posteroanterior 
view, with short target-film distance technique. 
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Kic. 2. Oblique view of the 
sternoclavicular region. 


position frequently cannot be assumed by 
the patient because of spinal or chest de- 
formities, large breasts, or pain and swell- 
ing due to trauma, infection or neoplasm. 
Oblique and lateral views result in distor- 
tion and magnification. Each case must be 
studied individually and roentgenograms 
made in various projections as indicated. 
The following are the methods of study 
which we have found useful in obtaining 
the most satisfactory roentgenograms of 
this region. 

1. Posteroanterior Views. (a) Conven- 
tional technique. The head must not be 
turned; the chin rests on the table. The 
hands are at the sides with the palms up. 
The central ray is directed through the 
fourth dorsal vertebra if both joints are to 
be viewed simultaneously. When each side 
is being studied separately, a small dia- 
phragm is inserted and the focus is directly 
over the joint. A target-film distance of 
36 to 40 inches is used with the Potter- 
Bucky diaphragm and a rotating anode, 
small focal spot tube. With the above 
technique, the joints are usually hazy and 
obscured by overlying structures. 

(b) Short target-film distance technique. 
The clarity of detail may be greatly in- 
creased by the use of a very short film- 
target distance which tends to magnify 
and throw out of focus the shadows of the 
spine, mediastinal structures and posterior 
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Fic. 3. Lateral projection of the 
sternoclavicular joint. 


ribs. A very short cone or diaphragm which 
limits the size of the field to about 8 to 10 
inches is inserted below the tube and placed 
as close to the patient as the tube carriage 
permits. With shock-proof tubes, the cone 
may be brought into contact with the pa- 
tient. Non-shock-proof equipment should 
be given the minimum clearance required 
for safety. The sternoclavicular joints are 
considerably magnified, but the definition 
and clarity of outline in properly executed 
roentgenograms of this type is very striking 
(see Fig. 1). 

2. Anteroposterior Views: This position is 
less satisfactory because the joint is at 
a considerable distance from the film. 
However, much valuable information may 
be obtained from this view. The sternum 
itself is poorly visualized. The medial por- 
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tions of the clavicles may be well seen, 
however. 

3. Oblique Projections: (a) With angula- 
tion of the tube. The patient is positioned 
as for the posteroanterior view and the 
tube rotated through an arc of about 20°, 
the central ray being directed through the 
joint to the film. With the flat type of 
Potter-Bucky diaphragm, the grid lines are 
projected on the film. (b) With the patient 
rotated. The patient lies prone with the 
side of the body opposite the joint to be 
studied raised about 45° from the table. 
The central ray is directed through the 
elevated shoulder about 10 cm. lateral to 
the fourth dorsal vertebra. Both 
should be studied for comparison 
3). 

4. Lateral Projection: (a) With the cen- 
tral ray directed at right angles to the joint. 
The patient stands or lies with the shoul- 
ders drawn back and the arms at the side. 
The two joints are superimposed, this view 
therefore being of limited value. (b) With 
the central ray directed obliquely. This 
projection, described by Kurzbauer,* is of 
great value and is described by him as 
follows: ““The patient is positioned laterally 
recumbent, the affected side lowermost, on 
the roentgenographic table, with a frontal 
plane through the sternoclavicular articu- 
lations coinciding with the long axis of the 
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Fic. 4. The sternoclavicular joints in a female, aged 
twenty. The epiphyses at the proximal ends of the 
clavicles are indicated by the arrows. 
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Potter-Bucky diaphragm. The arm nearer 
the film is extended fully cephalad, the 
hand grasping the end of the table. The 
uppermost arm is pulled caudad along the 
lateral chest wall using slight force... 
The principal ray is directed caudad at an 
angle of 15 degrees from its perpendicular 
position through the lower articulation, us- 
ing a 3 inch localizing cone ... The center 
of an 8 by 10 inch cassette is aligned to 
coincide with the principal ray. The patient 
is instructed to arrest breathing on maxi- 
mum inspiration.” (See Fig. 4.) 

By following these procedures, sharp 
and clear roentgenograms of the sterno- 
clavicular region can be obtained. Not all 
of the projections described are necessary 
in every instance, the roentgenologist 
choosing the combination of views best 
suited to the particular case. The studies 
are most satisfactorily carried out in the 
recumbent positions. If the patient is 
unable to lie down because of pain, de- 
formities, etc., erect views may be used in 
part or entirely. 


FRACTURES AND DISLOCATIONS 
Fractures of the sternum and clavicle 
are frequently very difficult to demonstrate 
and may easily be overlooked. The pain 
and swelling consequent upon the trauma 
not infrequently make accurate position- 
ing and immobilization of the patient 
impossible even in the upright position. 
With roentgenograms of good quality, a 


Fic. 5. Comminuted fracture of the 
proximal end of the clavicle. 


Roentgen Study of the Sternoclavicular Region 647 


/ 


Fic. 6. Cleidocranial dysostosis. The patient was a 
female, aged sixty-five. The incomplete develop- 


ment of the clavicles is well demonstrated. 
Changes in the skull and pelvis were present also, 
as described in the text. There was abnormal 
mobility of the shoulders. 


fracture should be demonstrable in one or 
more projections (see Fig 5). At times, the 
examination made soon after the injury 
may not show any abnormality, while a 
study made at a later date reveals a frac- 
ture. This possibility should be borne in 
mind and the examination repeated after 
an interval of a few days or weeks. In no 
instance should a final diagnosis be made 
unless the roentgenograms are technically 
perfect in every detail. In suspected dislo- 
cations, it must be borne in mind that the 
lesion may apparently reduce itself with the 
patient recumbent. Roentgen study in 
cases of possible luxation of the sterno- 
clavicular joint should include views in 
the upright position with the arm hanging 
unsupported at the side. 


CONGENITAL ANOMALIES 

There are two congenital anomalies 
worthy of note in this region: (1) cleido- 
cranial dysostosis, and (2) a notch-like 
defect in the inferior aspect of the proximal 
end of the clavicle. 

(1) Cleidocranial dysostosis is usually 
seen in association with anomalies of the 
skull and pelvis. The condition is heredi- 
tary. Roentgen study affords a method of 
positive diagnosis, although there are 
clinical evidences which may suggest the 
diagnosis. Clinically, there is marked prom- 
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Fic. 7. Congenital anomaly of the clavicle. There is 
an irregular, semicircular defect at the inferior 
aspect of the proximal end of each clavicle (see 
arrows) referred to as the rhomboid fossa. 


inence of the frontal and parietal eminences 
with apparent disproportion between the 
bones of the head and those of the face, 
the head being large and misshapen. The 
teeth are delayed in development, show 
faulty implantation, and defects in the 
enamel. The shoulders are abnormally 
mobile and the muscles of the neck are 
thick. The anomaly usually occurs in other 
members of the same family. Roentgen 
study of the skull reveals incomplete 
ossification of the skull, large fontanelles 
and widening of the suture lines. The base 
in the sagittal projection appears smaller 
than normal, causing the squamous portion 
of the temporal bone to lie in a diagonal 
plane and the mastoids to be projected 
more anteriorly than usual. The various 
bones of the skull fail to unite with the for- 
mation of accessory centers of ossification, 
creating the impression of numerous wor- 
mian bones. The bones of the skull are out 
of proportion to those of the face, the latter 
being smaller than normal. The clavicles 
are in some instances absent; in others, the 
shafts are partially or entirely unformed 
(see Fig. 6). The extremities of the clavicles 
are more apt to be present since they arise 
from secondary centers in cartilage. Vari- 
ous deformities of the spine with spina 
bifida, fusions, and other anomalies occur. 
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There may also be defects in the bones of 
the pelvis and malformations of the joints 
of the fingers. 

2 A congenital anomaly of the clavicle 
has been described by Schwartz'* and 
others." This consists of irregular, semi- 
circular identations along the inferior as- 
pects of the proximal ends of the clavicles. 
The areas are small or large, usually asym- 
metrical, and the bone in this region ap- 
pears normal (see Fig. 7). This anomaly is 
apparently of no clinical significance and 
should not be confused with a pathologic 
process. 


NEOPLASMS, OSTEITIS AND ARTHRITIS 


The diagnostic problems occurring in 
the region of the sternoclavicular joint are 
greatly complicated by the difficulties of 
clearly visualizing the changes. The roent- 
gen manifestations are the same as in other 
studies made in the above described pro- 
jections, the process may be demonstrated 
and correctly diagnosed. Arthritis of the 
sternoclavicular joint is rare, probably be- 
cause of the limited range of mobility of the 
joint, its relative freedom from trauma, 


Fic. 8. Enchondroma of the proximal end of the 
right clavicle (arrow). Patient is a female, aged 
forty-six. For several months she had noted a 
swelling in the sternoclavicular region. Roentgen 
study revealed expansion and increased radiance 
with absence of trabeculae in the proximal end of 
the right clavicle; there were no evidences of 
periosteal proliferation, new bone production or 
break in the cortex. 
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and the fact that it is not a weight-bearing 
joint. 


PROMINENCE OR SWELLING IN THE 
REGION OF THE STERNO- 
CLAVICULAR JOINT 

We have seen a small group of patients, 
11 in number, whose chief complaint was 
that of swelling or prominence in the region 
of the sternal end of the clavicle and in 
whom probable neoplasm was the clinical 
diagnosis. These patients have been mainly 
women who were particularly concerned 


because a “‘lump” was noticeable when 


wearing a low-neck dress. In these cases, 
no lesion was demonstrable in the bones or 
joints. It was noted on the roentgenograms, 
however, that the affected sternoclavicular 
joint and the clavicle were at a higher level 
than the contralateral side, particularly 
the patient in the erect position (see 


with 


Prominence of the sternal end of the left 
clavicle (arrow) the 
cervicodorsal region. The medial aspect of the 


9. 
secondary to scoliosis in 
left clavicle lies at a distinctly higher level than 
the right. The patient had noted prominence in 
the left sternoclavicular region and had consulted 
her physician as she feared a malignant lesion. 
The doctor made a diagnosis of “probable neo- 
plasm.”” Roentgen demonstration of the cause of 
the condition relieved her fears. 
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Kic. 10. Metastatic carcinoma, osteoblastic type, 
secondary to carcinoma of the prostate. Roent- 
genogram made with very short target-film dis- 
tance shows the sternoclavicular regions with 
sharp definition and clarity of detail. 


Fig. 9). Examination of the spine revealed 
in every instance a scoliosis of the dorsal 
spine. The scoliosis resulted in elevation of 
the shoulder and tilting of the clavicle, 
manifesting itself to the patient as a promi- 
nence in the region of the sternoclavicular 
joint. Correction of the scoliosis usually 
brought about disappearance of the swell- 
ing and deformity. In those instances in 
which the scoliosis could not be eliminated, 
the reassurance resulting from the explana- 
tion of the cause of the condition was of 
great importance to both the pateint and 
the referring physician. 
SUMMARY 

The sternoclavicular joints are difficult 
to visualize by routine roentgen methods. 
Special techniques to aid in clear delinea- 
tion of these joints are described. These 
include sagittal projections with very 
short target-film distance, oblique views 
and lateral views. 

Fractures may be difficult to demon- 
strate because pain and swelling make ac- 
curate positioning and immobilization im- 
possible. The possibility of delayed ap- 
pearance of fractures must be borne in 
mind and repeated examinations made at 
intervals of a few days or weeks. 


| 

| 

4 
te 
| 
| 

| 

= 

| 


650 Max Ritvo and Meyer Ritvo 


The congenital anomalies are described 
and an additional case of cleidocranial 
dysostosis is reproduced (see Fig 6). 

Prominence or swelling in the region of 
the sternoclavicular joint is a not uncom- 
mon complaint and usually leads to a clini- 
cal diagnosis of a probable neoplasm. This 
deformity may be produced by a scoliosis 
which elevates the shoulder and tilts the 
clavicle. Roentgen demonstration of the 
true nature of the deformity is of great im- 
portance to both patient and physician. 


416 Marlboro St. 
Boston 15, Mass. 
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SOME ASPECTS OF THE RESULTS OF RADIATION 
TREATMENT OF CARCINOMA OF THE 
CERVIX UTERI 


By ISADORE LAMPE, M.D. 


ANN ARBOR, MICHIGAN 


A! THE University of Michigan, the full 
scale radiation attack on carcinoma of 
the cervix uteri began with the year 1932. 
With few exceptions, since that year, all 
such cases which have been treated have 
been irradiated. The present report pre- 
sents some aspects of the results of such 
therapy in the cases seen from 1932 to 1943 
inclusive. 

As shown in Table 1, 1,318 patients with 
carcinoma of the cervix were seen in the 
twelve year period. Of these, 71 were pa- 
tients referred to our institution for only 
advice regarding therapy and _ received 
treatment elsewhere; such treatment as 
was given did not necessarily follow our 
recommendation and was neither under our 
supervision nor our control. Twenty-two 
patients were treated by total hysterec- 
tomy; the lesions in these patients were 
extremely small: the so-called ‘“‘academic”’ 
carcinoma, intraepithelial carcinoma, etc. 
(our clinical Group 1); these cases arise 
from a planned alternation of panhysterec- 
tomy and irradiation in the treatment of 
the cases of clinical Group 1. Subtracting 
the “Consultation only” and the “Hys- 
terectomy” groups, 1,225 cases are left. 


TABLE | 


Total number of patients seen 1932-1943 1318 
Consultation only 71 
Hysterectomy 22 

Number of patients on which “absolute” sur- 

vival percentage calculated 1225 


The results which are reported in this 
paper are “‘absolute” survival percentages 
and are based on these 1,225 patients. The 
“Consultation only” group is excluded be- 
cause it does not represent the experience 
of our institution. The “Hysterectomy” 
group is excluded because our concern is 


with those patients who were at least po- 
tential candidates for radiation therapy. 

For various reasons, 95 of the 1,225 pa- 
tients were not irradiated, leaving 1,130 
patients who received radiation treatment. 
Among these patients are included those 
whose radiation treatment was incomplete; 
any patient who received any radiation re- 
gardless of the quanity is included. Be- 
cause of this and because the percentage of 
untreated patients is so low (less than 8 per 
cent) the results calculated on a “‘relative”’ 
basis are only slightly higher than the 
“absolute” ones and are not presented. 

Classification of Anatomical Extent of the 
Neoplasm. Since 1932 an essentially con- 
stant scheme of classifying the anatomical 
extent of involvement has been employed. 
Each category of the classification has been 
termed “Clinical Group” but this has the 
same meaning as the term “Stage” which is 
usually used. 

Clinical Group 1. Very early carcinoma of 
the cervix: the so-called “academic” car- 
cinoma; the intraepithelial lesion; the carci- 
noma of limited extent arising in cervical 
polyps, etc. In general this group consists of 
the early, very limited, often unrecogniz- 
able clinically, but histopathologically 
proved carcinomas of the cervix. There is 
no extension beyond the cervix. 

Clinical Group m. Any carcinoma of the 
cervix which is still confined to the cervix 
(no parametrial thickening or vaginal ex- 
tension) except the Clinical Group 1 cases. 

Clinical Group ur. Carcinoma of the 
cervix with questionable extension into 
parametrial tissues or vagina. The cervical 
lesion may be small or large. The character- 
istic feature of this group is that the evi- 
dence of extension beyond the cervix is 
questionable. 

Clinical Group 1va, Carcinoma of the 
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cervix presenting objective evidence of 
extension beyond the cervix such as para- 
metrial or vaginal wall invasion; the ex- 
tension may be unilateral or bilateral but 
has not reached the stage of fixation. 

Clinical Group tvb. Carcinoma of the 
cervix with extension to the extent of fixa- 
tion of the parametrial and intrapelvic 
involvement; the fixation may be unilateral 
or bilateral. 

Clinical Group ive. Carcinoma of the 
cervix presenting regional or remote me- 
tastases and/or neoplastic fistulous forma- 
tion. 

For one reason or another, an occasional 
case escaped precise classification and is 
carried as “Unclassified.” In every instance 
these are far-advanced cases. 

Histopathological Grading. The degree of 
differentiation of the neoplasm has been 
classified arbitrarily into four grades. 
Grade I represents a well differentiated 
lesion and Grade 4 a very poorly differenti- 
ated tumor. Grades 2 and 3 are of inter- 
mediate degrees of de-differentiation, 
Grade 3 being more anaplastic than Grade 
2. In the biopsy specimens not infrequently 
several grades of de-differentiation have 
been present in which case the tumor was 
graded according to the most anaplastic 
area. A histopathological diagnosis was 
made in practically every patient. 

Irradiation Technique. Since 1932, the ir- 
radiation technique has consisted of a 
combination of external roentgen irradia- 
tion which was given first followed by 
intracavitary (vaginal and uterine) radium 
irradiation. Details of each of the two types 
of irradiation have varied somewhat in the 
twelve years under consideration. In re- 
spect to roentgen therapy, 200,000 volt 
radiation filtered by 0.5 mm. of copper and 
1.0 mm. of aluminum (half-value layer of 
0.9 mm. of copper) was used at a distance 
of 50 cm. (minute output varying from 42 
to 50 r as measured in air) throughout the 
twelve years. Until July 1, 1936, roentgen 
radiation was administered according to a 
modified “‘saturation” routine in* which 
each of two anterior and two posterior 
pelvic fields were irradiated at one sitting 
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(angling the beam of radiation so as to 
cross-fire the cervix) with a fraction of an 
“erythema” dose (varying from 160 to 260 
r). The irradiation was given at intervals of 
from three to five days until skin reaction 
developed; the total dose per field varied 
from about 1,600 to 2,200 r as measured in 
air. The radium application followed within 
a few days after the completion of this 
series. From two and a half to as much as 
four to five months later, a second series of 
roentgen treatments was given; in many 
cases a third series and in some cases even a 
fourth was given after like intervals. As a 
rule each successive series attained a de- 
creasing total dose. 

Beginning July 1, 1936, the roentgen 
technique was altered to treating each of 
two fields per day, rotating through two 
anterior and two posterior pelvic fields. The 
fields were approximately 12 by 15 cm. in 
size with a midline separation of 2 cm.; the 
beam was directed normal to the frontal 
plane of the pelvis. Treatments were given 
daily exclusive of Sundays and 200 r as 
measured in air was given to each field. The 
total dose per field as a rule was 2,000 or 
2,200 r although some very thin patients 
received only 1,800 r. Some of the larger 
individuals were given a dose in excess of 
2,200 r. The radium application likewise 
was made within a few days of the comple- 
tion of the roentgen treatment. After this 
no additional routine roentgen therapy 
was given; only in the case of recurrence or 
metastases was further treatment of this 
type used. 

Throughout, the radium technique has 
remained essentially that of a single large 
dose given in a short time but with quite a 
few variations in details. Until January 1, 
1938, filtration of 1.5 mm. of platinum was 
used. The most common arrangement con- 
sisted of a tandem tube of two chambers 
and two separate vaginal sources. The 
tandem tube was inserted into the uterus so 
that one chamber occupied the cervical 
canal, the other the uterine canal. The 
tandem was covered with non-metallic 
rubber. The vaginal applicators (platinum 
tubes) were usually fixed vertically in the 
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lateral portions of a thick felt pad saturated 
with parafin and the entire unit was 
packed against the cervix so that the ra- 
dium tubes came to lie in or near 
lateral vaginal fornices. Sometimes 
vaginal applicators were placed in a 
postat. Beginning February, 1936, the 
colpostat and paraffin felt pad were dis- 
carded and the tubes were held in place in a 
sponge rubber mass cut to fit the dimen- 
sions of the vagina. 

The most frequent distribution of the 
radium was 80 mg. in the cervical part of 
the tandem, 50 mg. in the upper chamber 
and 50 mg. in each vaginal applicator. 
Many times variations according to the 
following formulae were used: 50-50-50-50; 
70-50-60-60; 70-50-50-50; 80-60-60-60; 
70-40-40-40. With the 80-50-50-50 arrange- 
ment, the time of application was usually 
twenty-four hours (5,520 mg-hr.). With 
the other arrangements, the time varied 
from twenty-four to thirty-three hours (up 
to 6,600 mg-hr.). 

On occasion, contraction of the vaginal 
apex prohibited the use of the regular 
vaginal applicators; in these cases, five 10 
mg. platinum needles (active length of 1 
cm.) were inserted in the rim of the cervix 
and usually a tandem containing 100 mg. 
was introduced into the uterus (duration 
of application was 30 hours—4,500 mg- 
hr.). The platinum tandem tube with its 
rubber coating made an applicator which 
was quite bulky and because of this at 
times it could not be introduced into the 
cervical and uterine canals. 

In January, 1938, a major change was 
made in the radium applicators. Instead of 
platinum, brass tandem tubes and vaginal 
capsules were made up of such wall thick- 
ness that with the 0.3 mm. thickness of the 
platinum needles, a total equivalent filtra- 
tion of 0. mm. of platinum was achieved. 
Since the secondary electrons ejected from 
brass by the gamma radiation are of low 
energy, rubber coating of these applicators 
became unnecessary and the bulk of the 
tandem tube was markedly reduced (to 5.5 
mm. diameter); in only rare instances has 
failure attended introduction of this tube 
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into the uterus. The usual distribution of 
radium in the brass applicators was 30 mg. 
in the cervical portion of the tandem and 
20 mg. in the uterine portion; with 20mg. 
in each of the vaginal applicators. The 
standard duration of the application was 
fifty-six hours (5,040 mg-hr.). The tandem 
tube was provided with an extension which 
added a third chamber (containing 20 mg.) 
for cases with unusually long uterine 
canals; the duration of fifty-six hours was 
maintained when this arrangement was 
employed. Of course, as is readily conceived 
anatomical situations were occasionally en- 
countered which prevented the standard 
type of application, making modification 
necessary. 

The last change in detail of technique 
was made in June, 1943, at which time the 
dense type of sponge rubber which had been 
used to hold the vaginal applicators in place 
became unavailable. The so-called modified 
London type of vaginal applicator was then 
used. This consists of a bakelite capsule of 
outside diameter of 1.5 cm. provided with a 
long removable handle. The radium-con- 
taining brass capsule was placed within the 
bakelite capsule and the latter inserted 
into the lateral vaginal fornices and held 
in place during the packing of the vagina; 
when fully packed, the handles were un- 
screwed and removed without altering the 
position of the applicators. 

The data presented in this paper are 
given in terms of percentage of survivors 
at given times after treatment. Survivors 
are defined simply as patients alive at the 
stated time. The patient may be free of 
neoplasm or may harbor neoplasm; the 
patient’s status in this respect may not be 
determinable or may be unknown. As long 
as the patient is alive at any given time, she 
is classified as a survivor at that time. Con- 
versely, no distinction is made regarding 
cause of death; no adjustment is made for 
those patients dying of causes unrelated to 
the carcinoma of the cervix even though no 
evidence of the neoplasm is present at the 
time of death. There are no untraced cases. 
All follow-up dates to December 31, 1944. 

The data on survival are presented 


| 
| 


654 


through the medium of the survival curve 
in which the years after treatment are 
plotted along the horizontal axis and the 
percentage survivors along the vertical 
axis. The curves themselves are not drawn; 
the percentage survival figures are tabu- 
lated by the years after treatment. This 
method is used, since with the number of 
curves given, it permits more facile com- 
parison between the curves than would be 
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tients equals 1,225. Each row of the table 
gives for each of the twelve years the sur- 
vival percentages for the consecutive years 
after treatment. Each column of the table 
provides immediate comparison of survival 
percentages at corresponding post-treat- 
ment times for the twelve groups. 
Survival curves were calculated for each 
of the twelve years’ experience rather than 
grouping the cases in larger masses because 


““ABSOLUTE”’ 


TABLE II 


SURVIVAL CURVES 


Year Years Survivors 
of Num- _ after per cent 
Treat ber Treat- 2 3 4 6 8 9 12 
ment ment 
1932 86 37.2 2.6 90.3 36.6 24.2% 32:3. 20-0 16.8 16:8 16:3 
1933 88 93.3 $7.3 27.0 290.6 16.7% 136.2 99.1 
1934 109 7.5 26.8 24.8 22.9 22.96 20:2 90.2% P74 
1935 105 61.9 39.1 33.4 24.8 23.8 23.9 23.90 213.9 20.9 
1936 118 @.7 3.8 33.1 90:5 2.8 26.3 
1937 go 60.0 46.7 38.9 35.6 34.5 33-3 31.1 
1938 104 73.5 41.9 
1939 107 65.4 53-3 46.7 43.9 40.2 
1940 87 §3.7 47.1 41.4 39.1 
1941 105 7§.2 §0.§ 
1942 125 78.4 60.8 
1943 IO] 78.2 


the case if they were either superimposed or 
plotted separately. 

The total survival curve (in so far as it 
exists for any group of patients) is used 
rather than any single survival figure such 
as the year” or “‘5 year’ percentage. 
Such a curve presents complete information 
regarding survival and permits comparison 
at any point along it, as well as study of the 
shape of the curve . Presentation of survival 
data in terms of a single point on the curve 
omits information which may prove ulti- 
mately to be of value. 

In Table u are given the survival curves, 
in tabular form, as calculated on an “‘abso- 
lute” basis, for each of the years 1932 to 
1943 inclusive. The relatively large number 
of cases renders curves for each year prac- 
ticable and apparently significant; the 
number varies from a minimum of 86 to a 
maximum of 125. The total number of pa- 


our chief interest has been to detect and 
observe the trend of the results of treat- 
ment with the passing of time in order to 
determine whether changes in treatment 
technique and increasing experience has 
been followed by higher survival rates. 
Survival curves calculated on larger pa- 
tient groups may effectively obscure any 
such changes as may gradually or suddenly 
take place. 

A variety of interesting observations can 
be made on the data contained in Table u 
in respect to the results of each year’s work 
but one’s curiosity at once stimulates a 
comparison of the results obtained in the 
various years. For example, it is noted that 
at five years after treatment the survival 
percentage of 25.6 for the 1932 cases drops 
to 20.5 for 1933, rises slightly for 1934 and 
1935 but changes abruptly for 1936 to 30.5 
per cent and is still higher for the subse- 
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quent years of 1937 to 1939. A somewhat The influence of variation, from year to 
similar pattern of change is detected in _ year, in the distribution of patients among 
any of the other columns though the rise is the various stages of the disease can be 
smoother for the first and second years after eliminated by means of a “standardized”’ 
treatment. There seems to be no doubt that | survival curve. This is done by setting up 
in the later years, the results of therapy are an arbitrary group of cases, 100 in number, 
considerably better than those obtained in within which the frequency distribution in 
the years 1932 to 1935 inclusive. The im- regard to anatomical extent is made to 
provement seems to be correlated with the correspond to the average distribution of 
sharp change in irradiation technique that _ the entire group of the 1,225 patients that 
was made in the middle of the year 1936 are being dealt with. The survival experi- 
when the multiple series of modified “‘satu- ence within each clinical group for each 
ration” technique of roentgen irradiation year is applied to the “‘standard”’ clinical 


TasB_e II] 
DISTRIBUTION OF CASES IN RESPECT TO ANATOMICAL EXTEN 


(Percentage of Total for each Year) 


Anatomical Extent 1g32 192} 


1934 1935 1936 193 1g 33 1939 194 1942 1943 
Clinical Group 1 2 ae 2.8 1.9 2.6 ‘a 3.8 3 1.2 4 3 
Clinical Group 11 81 g.1 11.g 9.5 11 11.1 9.6 8.4 11.6 8.6 8 11.g 
Clinical Group 111 24.4 23.9 26.9 29.5 25.4 12.2 22.1 14 10.3 16.2 14.4 13.9 
Total) 34.8) 7 4 40.4) 40.9) 38.9) (28.8) 35.5) 26.1) 23.0) (24.8) (26.4) (28.8) 
Clinical Group iva 47.8 45.8 41.9 40.7 42.3 45.98 4 49-5 40.8 38.6 
Clinical Group vb 5.8 12.6 12.8 13.3 15.3 15.6 21.2 26.2 21.8 2 28 26.8 
Clinical Group 9 1.9 2.6 2.8 1.2 2.9 4 5 
Unclassified 3.3 1.9 2.6 1.1 I 2.9 8 I 
lotal 65.1 62.6) $9.5) $9.0) 61.0) 71.1) 64.5) 73.8) 73.0) 75.3) (73.6) (71.4) 


was abandoned and replaced by the single groups; for each year the results of this 
course of fractional irradiation as described procedure are combined to give the “‘stand- 
previously. ardized”’ survival curve. Since now the dis- 
An obvious and serious objection exists _ tribution is identical for each of the twelve 
to such a direct comparison of these sur- years, comparisons can be made directly. 
vival curves: namely, are there not, in the The ‘‘standardized’”’ survival curves 
twelve groups of patients, differences in the (‘‘absolute’’) are presented in Table rv. The 
distribution of the cases in respect to the standard distribution used for these curves 
anatomical extent of the lesions? May not was as follows: Clinical Group 1—3 cases, 
the improvement be only apparent and Clinical Group 11—10 cases, Clinical Group 
actually be due to the presence in the later 11120 cases, Clinical Group 1va—46 cases, 
years of a greater proportion of cases with Clinical Group ivb—18 cases, Clinical 
lesser extent of the neoplasm? Examination Group iIvc—2 cases, Unclassified—1 case 
of the data reveals that the distribution of (total equals 100). 
the cases among the clinical groups (that is, When the five year results in Table rv are 
the stages of the disease) does vary in the _ studied in relation to those in Table , it is 
twelve years experience that is being pre- seen that the figures have changed so that 
sented (see Table 11) but the variation is | most are somewhat lower but not markedly 
such that the later years have a somewhat so. For the year 1939, the standardized 
lower, rather than a higher, proportion of figure is greater than the crude one of 
patients with lesions of limited anatomical Table 11 (43.3 instead of 40.2). Despite 
extent. Therefore the better results from these changes there still remains a tran- 
1936 on cannot be explained on this basis. sition point, the year 1936, from poorer re- 
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TaBLe IV 


“STANDARDIZED” 


Year Years 
of Num- after 
Treat- ber Treat- I 2 3 4 
ment ment 
1g32 10C §2.4 33-3 29.4 27.5 
1933 10c $6.2 33-4 20.1 23 
1934 ICO 34:0 2.9 22.2 
1935 100 6.3 35.9 2.2 
1936 100 §8.8 38. 31.4 
1937 Tore §8.6 46.2 37.6 33.9 
193d ICO 73.3 $6.9 52.4 
1939 69.9 §8.1 50.3 47 
1940 ICO 62.4 49.9 43-7 41.7 
1941 Kore 77.8 63.9 53.5 
1942 ICO 83.4 66.2 
1943 ICO 83.4 
sults prior to and higher survival figures 


after that year. The other columns show a 
similar pattern. 

In Figure 1 this pattern is depicted 
graphically. The vertical axis gives the 
percentage survivors; the survival figures 
at the available post-treatment years (1, 2 
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"Standardized® Survival Ourvese (Absolute) 


Fic. 1 


“ABSOLUTE” 


SURVIVAL CURVES 


Survivors 
per cent 


6 9 I 12 
3.9 32.2 35.9 36.9. 
36.2 7:6 87.0 36.9 36.9 
23:2 90.4 22.4 38.0 15.6 
20.5 360.2 16.5 
32.9 29.9 
45.3 4 
43.3 


3, etc.) for each of the twelve groups (years 
1932 to 1943 inclusive) are plotted on an 
individual ordinate which is _ identified 
along the horizontal axis. All the points 
indicating the survival percentage at | 
year after treatment are connected; the 
same is done fer the 2 year, the 3 year, etc., 
points. 

As each curve is followed from left to 
right (that is, from the vear 1932 towards 
the ordinate for 1943), it is seen that all the 
curves which reach or pass 1936 rise to 
higher survival percentages. The portions 
of the curves between 1932 and 1935, in 
general, tend to be horizontal and at a level 
which is considerably lower than from 
1937 on. From 1937 on, in general, the 
curves show a tendency to rise rather than 
to remain flat. The year 1936 is a transi- 
tional one with its levels situated between 
the low figures of 1932-1935 and the higher 
figures of 1937 onwards. This is an interest- 
ing point because, as has already been 
noted, the roentgen irradiation technique 
was changed in this year. The impression is 
gained from examining the curves from 
1937 to 1943 that improvement in results is 
still occurring. 

An analysis, similar to that embodied in 
Figure 1, was carried out for each stage of 
the disease to determine in which stage or 
stages the improvement in results took 
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lace. This demonstrated that the increase 
in survival percentages for cases treated 
during the later years is greatest in clinical 
Group Iva, somewhat less marked in clini- 
cal Group 111 and although slight for clinical 
Groups I, 11, and ivb, the tendency towards 
better results is present. 

The suggesticn has been made that it is 
not necessary to wait for the lapse of five 
vears after treatment in order to be able to 
evaluate results, that the figures available 
at three vears should be adequate indica- 
tors. Stated in other words, this means that 
the survival curves should have similar 
shapes and therefore the results at five 
years are predictable on the basis of the 
experience of survival at three years after 
treatment. This is an interesting point to 
investigate with the multiple curves pre- 
sented in Table iv (the “‘standardized”’ 
rather than the crude curves are used). In 
Table v are shown the ratios of the 5 year 
to three year survival percentages for each 
year-group for which they are available, 
and also the 5 vear to 2 year ratios. 

The higher ratios for the years 1936 to 
1939 are a partial expression of the fact 
which we have already observed, namely 
that the results were better in those years 
than in the earlier years of 1932 to 1935. 
Interesting is the fair agreement of the 
ratios within the 1932 to 1935 group, with 
the 5 to 3 year ratio varying essentially 
from 0.7 to 0.8 and the § to 2 ratio from 
0.6 to 0.7. For the 1936 to 1939 groups both 


the § to 3 and the ¢ to 2 ratios show such 


V 

Year Ratio: Ratio: 

of Treat $ yr. survival % $ yr. survival % 
ment 3 yr. survival % 2 yr. survival % 
1932 ».79 0.70 
1933 >.74 Average Average 
1934 2.79 equals 0.75 0.65 equals 0.66 
0.69 0.69 
1936 0.87 
1937 0.88 Average 0.71 Average 
1935 0.86 equals 0.87 0.75 equals 0.74 
1939 0.86 75 
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TaB_e VI 
Year of § year survival 
Treat- (per cent) 
ment (“‘standardized’’) 
1932 23.2 
1933 1g.2 
1934 22.2 
1935 20.8 
1936 25.9 
1937 32.9 
1G 38 48 
1939 43-3 
194 38.0 Prediction on basis of 5:3 yr. ratio 
36.9 Prediction on basis of §:2 yr. ratio 
1941 47 .6 Prediction on basis of §:3 yr. ratio 
47 .3 Prediction on basis of 5:2 yr. ratio 
1942 48.8 Prediction on basis of §:2 yr. ratio 
good agreement that they may be con- 


sidered essentially constant. It is apparent 
that in these data the shape of the survival 
curve changes with improvement in results 
of treatment; that is, the results are not 
better solely because of a higher percentage 
being alive at 3 years (or 2 years) but also 
because the rate of decline of the curve be- 
tween 3 years (or 2 years) and § years be- 
comes less. This being the case, prediction 
of the 5 year figures from 3 year results 
must be undertaken with considerable 
caution. Indeed such attempts at prediction 
may prove quite misleading unless there 
exists evidence pointing to a high proba- 
bility that the shapes of the curves are 
constant. Such appears to be the case in 
our data in as much as, on one hand, the 
ratios for the vears 1936 to 1939 are es- 
sentially equal and, on the other hand, no 
marked changes in therapeutic technique 
have taken place since 1939. In Table v1, 
where the survival percentages at 5 years 
are taken from Table tv for the years 1932 
to 1939, the probable 5 year results for 
1940, 1941, and 1942, based on both the 5 
to 3 year ratio (0.87) and the § to 2 year 
ratio (0.74) are shown. 

It is generally agreed that the most im- 
portant factor determining the probability 
of eradication of carcinoma of the cervix is 
the anatomical extent of the neoplasm. 
With tumors of limited extent, the chance 
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of successful eradication is high whereas 
with far-advanced lesions the ability to 
cure becomes practically nil. In a very real 
sense, one may view the early and the late 
stages as different diseases so far as the 
result of interaction of the disease and its 


treatment is concerned. The progressive 


Isadore Lampe 


NOVEMBER, 1947 


the degree of histopathological differenti- 
ation, the same phenomenon appears to 
persist. In Table 1x are presented survival 
curves for histopathological Grade 2 and 
Grade 3, each subdivided into clinical 
Groups 11, 111, and 1va. The other possible 
combinations of histopathological grade 


TaB_Le VII 


“ABSOLUTE” 


SURVIVAL CURVES FOR THE COMBINED YEARS 1932 


1939 INCLUSIVE 


Survivors 


Clinical Years after 
: Number pa per cent 
Group lreatment 
I 2 3 4 5 
I 26 88 .¢ 84.5 80.7 80.7 80.7 
il 8O gO .O 73.9 66 .2 c8.8 §5.0 
$1.2 63.5 §3.0 45.6 40.4 
Iva 370 60.5 41.1 33.2 25.9 
Ivb 126 24.0 12.0 9.6 8.0 6.4 
IVC 16 6.2 6.2 0.0 0.0 
Unclassified 9 22.2 O 0.0 .O 
Tasce VIII 
“ABSOLUTE” SURVIVAL CURVES FOR THE COMBINED YEARS 1936-1939 INCLUSIVE 
“a Years Survivors 
Clinical 
; Number after per cent 
Group 
lreatment 2 4 5 
I 1¢§ 93.4 86.7 86.7 386.7 $6.7 
Il 42 66.7 64.3 61.9 
8c 87.5 78.8 65.0 §6.3 
Iva 187 67.4 43.8 40.7 37 4 
ivb 81 27.2 16.¢ 13.6 11.1 8.7 
Ive 9 11.1 11.1 0.0 > 
Unclassified 20.0 0.0 


seriousness of the prognosis with increased 
anatomical extent of the neoplasm is well 
shown in Table vir in which the survival 
curves for each clinical group have been pre- 
pared from all the patients for whom at 
least five years have elapsed since treat- 
ment (that is, the years 1932 to 1939 in- 
clusive); and also in Table vit in which the 
results for the combined years 1936 to 1939 
inclusive are shown. The contrast between 
the curves in these tables again demon- 
strates the better results of the later years. 

It is of interest that when a somewhat 
more rigorous control is exercised over 
these data by eliminating the variation in 


and clinical group are not shown because 
the number of cases for each curve becomes 
too small; indeed the 19 cases for the histo- 
pathological Grade 2:clinical Group 1 
curve is an inadequate number. 

The comparisons made on the differences 
in results obtained in the twelve groups 
(each representing the patients treated in 
one year) were carried out after converting 
the crude curves of Table 1 into the 
“standardized” curves of Table iv by 
standardizing the frequency distribution of 
anatomical extent. Such comparisons may 
be criticized on the grounds that although 
the effect of variation of anatomical extent 


at 
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has been eliminated, the possible influence 
of variation in degree of histopathological 
differentiation has not been considered. 
Simply to set up for each year survival 
curves based on the degree of histopatho- 
logical differentiation, disregarding ana- 
tomical extent, and then to standardize 
these, does not suffice. Certainly such a 
procedure will succeed in eliminating the 
influence of variaticn in histopathology but 
concealed in the curves will be the factor of 
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frequency of occurrence (in per cent) of 
each combination for each of the twelve 
years. All of the points for each year are 
connected by straight lines. Thus an ir- 
regular curve showing variation in per cent 
occurrence of each combination of clinical 
group and histopathological grade is pres- 
ent for each year and the twelve curves for 
the twelve years are superimposed. The 
dispersion of the points on each ordinate 
gives a visual image of the variation in 


TaBLe IX 


“ABSOLUTE” SURVIVAL CURVES FOR THE COMBINED YEARS 1932-1939 INCLUSIVE 


Years Survivors 
Clinical 
: Number after per cent 
Group 
Treatment 2 3 4 5 
Histopathological I 1g 84.2 $7.9 52.6 42.1 42.1 
Grade II Xe) 82.0 60.0 40.0 38.0 36.0 
2 Iva 57 56.3 37.9 31.0 25.3 21.8 
Histopathological i 47 gl 72.9 68.7 60.4 60.4 
Grade 79.4 61.9 §3.6 48.5 460.4 
3 Iva , 226 65.0 43-4 35.8 31.0 28 .3 


extent--which factor is regarded today as 
of major importance as a parameter of 
treatment results. It would be necessary to 
set up for each vear (1932 to 1943) indi- 
vidual survival curves for each of the 
thirty-five possible combinations of histo- 
pathological grade and clinical group before 
proceeding with elimination of variation in 
frequency of these thirty-five combinations 
among the twelve groups. by the process of 
standardization. By the time the cases of 
each year are divided among the thirty-five 
combinations, the number of cases per 
curve obviously becomes too small to deal 
with. 

In seeking to determine whether sufh- 
cient variation in degree of histological dif- 
ferentiation exists between the twelve 
groups compared in Table 1 to make such a 
comparison invalid, two aspects of the data 
were studied. First, a graphic depiction was 
made (Fig. 2) in which along the horizontal 
axis are laid out the thirty-five combina- 
tions of clinical group and histopathologi- 
cal grade. On the ordinates are plotted the 


frequency of each combination among the 
twelve years. In general it may be said that 
the variation is not excessive. 

The second approach was by listing the 
numerical values of the combinations in 
tabular form and carrying out an analysis 
of variance to determine whether these 
distributions presented significant differ- 
ences. This type of analysis was unable to 
prove that a significant difference existed in 
the distribution of the cases among the 
thirty-five combinations between the 
twelve groups under consideration. Thus, 
although not unequivocally established, it 
seems unlikely that sufficient variation in 
degree of histopathological differentiation 
exists to invalidate comparison of the sur- 
vival curves shown in Table tv. 

The question whether the degree of histo- 
pathological differentiation of carcinomas 
of the cervix is of importance in its effect on 
results of treatment is of interest and of 
obvious significance. As discussed above, 
the difficulty in answering this question is 
based on the fact that, before comparisons 
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of degree of differentiation can be made, 
first the effect of anatomical extent must be 
excluded. By the time this is done, the 
numbers of cases which must be dealt with 
become so small that it is difficult to dem- 
onstrate that any differences which may 
exist are significant ones. 


From the cases treated in the years 
1932 to 1939 inclusive (that is, for which 


five years or more have elapsed since the 
time of treatment), some data may be pre- 


sented on this matter and appear in lable 
x. For each of the clinical Groups u, 111, 
and iva, survival curves have been calcu- 
lated using cases of like histopathological 
differentiation for each curve. Only groups 
which consisted of 15 or more cases are 
shown. Curves for histopathological Grade 
2 and 3 are available from the - clinical 
Group 1 cases, while from the clinical 
Group 11 and Iva cases, curves for histo- 
pathological Grades 2, 3 and 4 are available. 


TABLE X 


“ABSOLUTE 


Histopatho- Years 
logical Number after 
Grade Treatment 

Clinical 2 19 
Group 3 48 
Clinical 2 50 
Group Il 3 97 
4 
Clinical 2 87 
Group Iva 3 226 
4 32 


SURVIVAL CURVES FOR THE COMBINED YEARS 1932 TO 193g INCLUSIVE 


Survivors 
per cent 


4 
84.2 §2.6 “3.23 
91.7 72.9 638.7 60.4 60.4 
82 60.0 40.0 35 36 
9.4 61.9 53 6 45.5 46.4 
36.7 74.2 73.9 60 6 
66.3 37.9 31.0 25.3 21.9 
65.0 43-4 35.8 31 28 .3 
40.6 18.8 15.6 15.6 16.6 
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Examination of these curves reveals that 
for each of the 3 clinical groups the survival 
percentage is higher for histopathological 
Grade 3 cases than for histopathological 
Grade 2 cases. This suggests that with in- 
creased de-differentiation of the neoplasm, 
the results of radiation therapy become 
better. The fact that in the clinical Group 
111 cases the survival figures for the histo- 
pathological Grade 4 cases are even higher 
than the histopathological Grade 3 figures 
seems to add weight to this suggestion. 

Before one accepts this suggestion as 
fact, several things should be noted. First 
the apparent rule of increasing survival 
percentages with increasing anaplasia is 
violated by the for the Clinical 
Group Iva histopé ithologic al Grade 4 Cases 
which at all points is lower than either the 
histopathological Grade 3 or Grade 2 cases. 
Of course, one could postulate that such an 
advanced anatomical extent as clinical 
Group iva effectively wipes out the favor- 
able reaction to irradiation of a highly de- 
ditferentiated neoplasm and with the ex- 
ception thus expli ined, assume the validity 
of the rule in 


Curve 


cases of lesser anatomical 
extent than clinical Group tva. However, 
if one scrutinizes the data closely there 
seems to be reason for not accepting this 
statement. In particular it should be noted 
that there are three curves based on rela- 
tively small numbers: clinical Group 1 

histopathological Grade 2 on 19 patients, 
clinical Group 111—histopathological Grade 
4 on 1§ patients, and clinical Group tva 

histopathological Grade 4 on 32 patients. 
With such small numbers the error involved 


in sampling variation may well be high. If 


the validity of these curves is doubtful, 
then it is futile to postulate any explana- 
tion, however plausible, for the exception, 
embodied in the clinical Group tva—histo- 
pathological Grade 4 curve, to the apparent 
rule and one is forced to eliminate from 
consideration one curve from each of the 
three clinical groups presented in Table x. 
Therefore clinical Group 11 drops out of the 
picture entirely, since only one curve is 
left. Clinical Groups 1 and iva still have 
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two curves each, namely, for histopatho- 
logical Grades 2 and 3, and these still show 
that for comparable anatomical extent the 
histopathological Grade 3 cases show higher 
survival rates than the histopathological 
Grade 2 cases. 

This matter of a possible correlation be- 
tween survival results and degree of dif- 
ferentiation of the neoplasm is one of very 
considerable theoretical and practical im- 
portance. 
lation as 


Before accepting such a corre- 
established, one must inquire 
whether it is possible that some other 
factor may account for the differences ex- 
hibited by these survival curves. Such a 
factor does exist. 

Our survival curves for the histopatho- 
logical Grade 2 and 3 in clinical 
Groups ur and Iva are samples from a 
theoretically infinite population of such 
cases. In effect what we have done is to dip 
into this infinite population and remove 
relatively small samples of it. If one with- 
draws many such samples, he will observe 
that there may be considerable differences 
between them, differences which are due 
solely to the random selection of a sample 
from a population, the members of which 
show some variation. The variation be- 
tween the samples is known as sampling 
variation. Before differences between two 
samples can be accepted as significant, it 
must be shown that the likelihood of this 
difference being due to sampling 
must be slight. 

In our data it must be demonstrated that 
the difference in survival percentages for 
the histopathological Grade 2 and 3 cases 
in clinical Group 11 (and likewise in clinical 
Group Iva) is unlikely to be due to sam- 
pling variation before we can accept these 
differences as being real. Comparable 
points along the survival curves such as the 
three year and five year points were studied 
by means of the chi square test and in none 
was a significant difference found. In other 
words, such differences as do exist at com- 
parable points along these survival curves 
have a high likelihood of being due to 
sampling variation. 


cases 


variation 
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The chi square test, dealing as it does 
with only one point on each of the two 
curves that are being compared, does not 
take into account the total survival ex- 
perience contained in each curve. To use 
the entire formation available in each of 
the two curves it is desirable to compare the 
curves in their entirety. It is possible to do 
this by applying the method developed by 
C. I. Bliss for the calculation of the “‘time- 
mortality” curve.* Using this approach a 
mean and standard deviation can be found 
(in transformed time units) for each curve 
and tests of significance of a difference be- 
tween two means can be carried out in the 
usual fashion. This was done for the sur- 
vival curves for the histopathological 
Grade 2 and Grade 3 cases in clinical Group 
11 and no significant difference between 
the means of the curves was found. The 
same result was obtained for the curves 
for histopathological Grade 2 and Grade 3 
in clinical Group iva. 

The results of these analyses lead us to 
the following conclusion. The higher sur- 
vival percentages of the histopathological 
Grade 3 cases as compared to the Grade 2 
cases suggests that increasing anaplasia 
of the neoplasm is an important factor in 
obtaining better results with radiation 
therapy. However, with the number of 
cases present in our data, it cannot be proved 
that the difference between the survival 
figures for Grade 3 and Grade 2 cases is a 
significant one—there is a high likelihood 
that this difference is due solely to sam- 
pling variation. On the other hand, the 
possibility that increasing anaplasia gives 
rise to better results in radiation treatment 
is not excluded by our data. With more 
cases, the difference, if it persists, may 
turn out to be significant. The fact that two 
independent sets of data (the curves for the 
clinical Group 111 cases and the curves for 
the clinical Group Iva cases) show the same 
type of difference makes this seem likely. 


* See “The Calculation of the Time-Mortality Curve.” 4unals 
of Applied Biology, 1937, 24, 815-852, with special reference to 
section ITI dealing with incomplete time-mortality curves for trun 
cated distributions. 
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At the moment the entire matter must rest 
at this point until more cases become avail- 
able for analysis. 

SUMMARY 

1. The survival experience in carcinoma 
of the cervix uteri following radiation treat- 
ment at the University of Michigan, calcu- 
lated on an “‘absolute”’ basis, is presented 
for each of the twelve years 1932 to 1943 
inclusive by means of survival curves 
(total number of patients, 1,225). 

2. Comparison of results for each of the 
twelve years, following elimination of the 
effect of variation in frequency distribution 
of anatomical extent by means of the so- 
called ‘“‘standardized”’ survival curve, dem- 
onstrates the “‘absolute”’ five year survival 
percentage to have risen from between 20 
to 25 per cent for the years 1932 to 1935 
inclusive to above 40 per cent for the 
vears 1938 and 1939. Study of the four, 
three and two year survival curves indi- 
cates that this gain is essentially main- 
tained for the years 1940 to 1942 inclusive. 

3. Analysis of the survival curves for 
the twelve years shows that prediction of 
five year results on the basis of three year 
survival figures may be misleading unless 
there is some evidence to indicate that the 
shape of the survival curve has not altered. 

4. The decreasing survival percentages 
with increasing anatomical extent of the 
neoplasm is well demonstrated by the 
survival curves calculated for each clinical 
group (stage of the disease). 

5. Evidence is presented which suggests 
that the distribution of the cases among the 
grades of histopathological differentiation 
is not significantly different among the 
twelve years. 

6. Some evidence is found in the data 
which suggests that the results are better 
in the less well differentiated neoplasms. 
This suggestion cannot be accepted as 
proved since analysis shows that the 
difference in results may be due solely to 
sampling variation. 
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VARIOUS CONDITIONS INFLUENCING ROENTGENO- 
GRAPHIC INTERPRETATION OF JOINT DISEASES 


CORRECT roentgenographic diagnosis 

of any joint disease depends on an 
awareness of the significance of certain 
fundamental changes which are visible in 
the roentgenogram; correct interpretation 
is otherwise impossible. Articulations are 
complex structures and their gross reaction 
to injury or disease is, in a measure. simi- 
lar but certain diseases present specific 
patterns which are recognizable in the 
roentgenogram by careful attention to de- 
tail—gross and otherwise. 

In a consideration of the number of dis- 
eases which affect joints it is manifest that 
accurate interpretation is impossible unless 
the roentgenologist utilizes an analytic 
scheme. Obviously it would be fallacious to 
attempt an interpretation of a_ lesion 
merely because it appears similar to one 
already observed. 

The analysis of a roentgenogram must, 
as previously stressed, be developed in a 
schematic fashion, with a search of all the 
components of the articulation, for a pos- 
sible clue. 

The rationale in examining roentgeno- 
grams is perhaps best exemplified in the 
study of width or height of a diseased joint 
and its appearance after fusion or ankylosis. 

Certain experiments carried out by 
Phemister and others will serve to throw 
light on what occurs in joint spaces under 
various pathologic conditions. Joint carti- 
lage was examined and placed in two test 
tubes; one tube contained a culture of 
pyogenic organisms and the other one of 
tubercle bacillus. After incubation it was 
found that the cartilage was completely 
digested in the tube containing the pyo- 


genic organisms while it remained nearly 
intact in the other culture. The explanation 
is a simple one. Pyogenic organisms pro- 
duce a proteolytic ferment while the 
tubercle bacillus does not. Cartilage is conse- 
quently quickly destroyed in pyogenic in- 
fections and relatively late in tuberculosis. 
The practical application of this experi- 
ment is of great aid in diagnosis and difter- 
ential diagnosis. It is evident, then, that 
infection of a joint by pyogenic organisms 
may lead to rapid destruction of the carti- 
lage with consequent early narrowing of 
joint space. On the other hand, this nar- 
rowing in tuberculosis occurs extremely 
late in the course of the disease. However, 
destruction of cartilage, when present, is 
caused rather by pressure of granulations 
than by infection proper. In other words, 
appreciable narrowing of joint space which 
occurs in a few weeks or a few months 
after onset of symptoms almost invariably 
is caused by pyogenic infection, while 
negligible narrowing which occurs six 
months to one year after onset of symptoms 
is more likely to be consequent on tubercu- 
losis or nonspecific disease. 

Interpretation of a roentgenogram there- 
fore consists in an appraisal of the duration 
of infection and its effect on the joint 
cartilage, or conversely whether the dam- 
age to the joint cartilage occurred early or 
late. How can we determine from a roent- 
genogram that the lesion is of long dura- 
tion? Obviously, osteoporosis must be pres- 
ent or some retardation in development of 
the regional bones. Then again, how can 
one assume that the lesion is of short dura- 
tion? It would seem obvious that where 
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cartilage is rapidly destroyed the degree 
of atrophy in no way will be commensurate 
with the extent of the narrowing of the 
joint space; in other words, cartilage is 
destroyed so quickly that there is insuffi- 
cient time for the development of pro- 
nounced osteoporosis. It is manifest there- 
fore that the age of a lesion can _ be 
determined within certain limits from the 
roentgenogram and by indirection, the diag- 
nosis is based on obvious clues. 

An evident corollary is the consideration 
of the character, degree and variety of 
ankylosis which results in joint infections. 
Rapid destruction of cartilage in pyogenic 
infections of joints is associated with early 
exposure of subchondral bone. There is a 
fairly uniform this area in 
virulent infections. The process of destruc- 
tion is complete. When this bone is exposed 
the tendency to union of exposed surfaces 
is always present. Where moderate or ex- 


exposure in 


cessive destruction follows severe infection 
ankylosis is likely to result fairly rapidly 
and evenly throughout the joint. Where 
destruction or superficial necrosis of the 
joint cartilage follows an infection a limited 
local repair may result but there is always 
a tendency to fibrous ankylosis. This 
change is not demonstrated roentgeno- 
graphically and the roentgenogram may 
therefore be uninformative. 

On the other hand, where cartilage is 
irregularly destroyed by granulation tissue, 
such as occurs in tuberculosis, the necrosis 
is irregular and at an unequal pace and 
unevenly distributed. Residual areas of 
articular cartilage consequently will re- 
main. If fusion occurs it will be late and 
extremely irregular, with the joint space 
visible in certain areas and completely 
obliterated elsewhere. It is obvious there- 
fore that under the aforesaid conditions it 
is possible to determine the probable etio- 
logic factor. 

This logically leads to a consideration of 
the changes which occur at the margins of 
the joint in pyogenic and tuberculous in- 
fections. The tendency for marginal bone 
proliferation is great in the nonspecific 
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arthritides and apparently not to the 
same degree in pyogenic infections and 
negligible in tuberculosis. Utilizing hyper- 
trophic changes as a criterion on which to 
base a diagnosis certain facts must be kept 
in mind, to wit: 

(1) Excessive bone produced at articular 
margins takes years to develop. It may be 
asked: “Of what importance is a study of 
the width of joint space when these changes 
are present?” It is clear that severe infec- 
tion produces great narrowing of a joint 
space or complete obliteration. It would 
seem evident, therefore, that the presence 
of hypertrophic marginal changes concur- 
rent with a relatively intact joint space 
indicates a non-suppurative or so-called 
metabolic arthritis. If there is notable nar- 
rowing of the joint it is an indication of a 
great age of the lesion. 

(2) The absence of pronounced marginal 
hypertrophic changes, with an irregularly 
destroyed but still visible joint space in a 
lesion which is of some years’ duration, in- 
dicates a process wherein osteogenesis is 
poor. It is evident that tuberculosis is in 
this category. 

3) In a lesion where obliteration of 
joint space is complete, where fusion is 
orderly and where marginal hypertrophic 
changes are not unusually prominent, 
there is a strong assumption that one is 
confronted with an old infection which has 
“burnt out” after destruction of articular 
cartilage. This is frequently observed in 
old gonorrheal arthritis. 

(4) When excessive marginal bone is 
produced concurrently with necrosis of sub- 
cortical bone and irregular calcification of 
soft parts, it would seem that we are deal- 
ing with an extremely virulent infection. 
The mere fact that there is a tendency to 
production of excessive bone would itself 
nullify the diagnosis of tuberculosis. It 
must be borne in mind that the presence of 
a sinus in tuberculosis suggests a mixed 
infection and that it overshadows the pic- 
ture. It is erroneous, therefore, to speak of a 
characteristic appearance of tuberculosis in 
such a situation. Roentgenographically, the 
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lesion is that of a low grade infectious and 
destructive arthritis which adumbrates the 
specific pattern of tuberculosis. 

In summary, then, it may be said that 
the correct identification of the disease 
causing production of significant varia- 
tions in width of a joint space requires, a 
priori, a study of the probable time-ele- 
ment in the process of active destruction, 
keeping in mind, as already stated, that 
rapid narrowing of joint space may occur 
in suppurative infections and late in tuber- 
culosis. The diagnostic problem is difficult 


Editorials 


NovemBer, 194 
when an adequate joint space is present. 
The indication then must be that we are 
dealing with a metabolic arthritis—a sup- 
purative arthritis which has subsided, or 
else with a moderately advanced tubercu- 
lous arthritis. 

By noting merely two common changes 
associated with joint disease, an endeavor 
has been made to point out the best diag- 
nostic method rather than a formula. 

Maurice M. Pomeranz, M.D. 
1120 Park Ave. 
New York 28, N. Y. 


| 


VoL. S&, No. 


Editorials 


667 


CLARENCE EDWARD SKINNER 


1868 


R. CLARENCE EDWARD SKIN- 

NER, a charter member of the 
American Roentgen Ray Society, died on 
April 24, 1947, at his home in Darien, Con- 
necticut. He was born in New Haven in 
1868. At his graduation from Yale Univer- 
sity School of Medicine in 1891 he shared 
with Dr. Reuben A. Lockhart the Keese 
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Prize for the best thesis. His topic was ““The 
Microscopic Differentiation of the Hair of 
Man from that of the Lower Animals.” 
This is believed to be the first extended 
investigation of this subject. 

Dr. Skinner practiced medicine in New 
Haven from his graduation until 1914. In 
1900 he established the Newhope Private 


; 
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Sanitarium, the first institution in that 
region to be equipped for physiotherapy. 
This sanitarium merged in 1908 with the 
Elm City Private Hospital. His book “Dry 
Hot Air as a Therapeutic Agent” went 
through three editions between 1902 and 
1914. At the International Congress of 
Physiotherapy held at Liege in 1904 it was 
awarded the Diplome d’Honneur by the 
Belgian Government. He received the hon- 
orary degree of LL.D. from Rutherford 
College in 1901 in recognition of his pioneer 
work in physiotherapy. It was some time 
before physical medicine achieved any 
prestige in the eyes of the medical profession 
at large, and Dr. Skinner’s early efforts 
helped to bring this recognition about. 

In 1914 Dr. Skinner removed to New 
York and was thereafter engaged in special 
medical work for life insurance and health 
conservation organizations. Krom 1919 to 
1927 he was medical director of the Postal 
Life Insurance Company and was medical 
examiner in chief and consultant at the 
home office of the New York Life Insur- 
ance Company from 1924 until he retired in 
1939. 

Dr. Skinner was a Fellow of the American 
Medical Association and of the New York 
Academy of Medicine; a member of the 
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Connecticut State and New Haven County 
Medical Societies; in 
vice-president of the 
Ray Society; in 1902-1905, he was secre- 
tary of the American Electro-Therapeutic 
Association. He was a Foreign Member of 
the Société Frangaise d’Electrothérapie et 
de Radiologie. He was the secretary of the 
class of 1891 of the Yale Medical School. 
After serving from 1936 to 1942 as chair- 
man of the Darien Chapter of the American 
Red Cross he was elected honorary chapter 
chairman for life. He was an Episcopalian 
and a Royal Arch Mason. He was a member 
of the Quinnipiac, Union League, New 
Haven Yacht and New Haven Economic 
Clubs and the New Haven Historical Socie- 
ty of New Haven, and of the National 
Arts and Salmagundi Clubs of New York. 
In 1933 he established his home in Darien 
and lived there until his death, which oc- 
curred at the age of seventy-eight years, 
from coronary occlusion. 

Dr. Skinner was married in 1896 to 
Edith Hart Hotchkiss of New Haven, who 
died in April, 1922. He was married to Anne 
Mae Gardner of New York, who survives 
him, in June, 1923. 


1905-1906, he was 
American Roentgen 


RAMSAY SPILLMAN 
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EDWARD EVERETT ROWELL 


1878 


R. EDWARD E. ROWELL died on 

July 13, 1947, at his home in Stam- 
ford, Connecticut. The cause of his death 
was lymphosarcoma. He was incapacitated 
for only a few months, although he had 
begun to lose weight almost three years be- 
fore. Other symptoms apparently referable 
to it dated back as far as fourteen years. 
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A resident of Stamford since 1880, a 
practicing physician there since 1900, he 
served on the Common Council of that 
city from October, 1934, until his enforced 
retirement a few months before his death. 
For nine years he was president of the 
council. His father, Dr. Charles E. Rowell, 
was Mayor of Stamford from Ig10 to 1913. 
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At the time of Dr. Rowell’s death, the 
present Mayor, the Hon. Charles E. Moore, 
issued the following statement: 

“Dr. Rowell’s place in our community 
will not soon be filled. Few in the history 
of our city have rendered the unselfish 
service that has characterized his every 
act in public life. He was true to the tradi- 
tions of his distinguished family, members 
of whom had contributed so much toward 
the advancement, progress and civic life 
of our community. Through the years 
many of our citizens have served Stamford 
and left behind enviable records. Dr. 
Rowell’s name will appear high on that dis- 
tinguished roll. He was a true and loyal 
friend at all times but never was blinded by 
friendship when the public welfare was at 
stake. Possessed of a strong mind with un- 
bending loyalty to his trust, he was ever 
alert and ready to champion the cause of 
right as he saw it. No power influenced him 
other than the desire to honorably dis- 
charge his public trust. Even though we 
disagreed with him on occasion and he vio- 
lently disagreed with us, all must come to 
the inescapable conclusion that he was con- 
trolled by his own conscience as he saw the 
right. We extend our heartfelt sympathy 
to the bereaved wife, brother and relatives. 
Stamford has suffered an irreparable loss. 
Out of respect to the memory of this loyal, 
honorable and unselfish public servant, I 
respectfully request that all flags through- 
out the city be flown at half mast.”’ 
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This is a tribute which any one who was 
privileged to know Dr. Rowell as a col- 
league will endorse. He was a dynamic per- 
son of unquestionable integrity. Born in 
Lancaster, New Hampshire, September 13, 
1878, he was two years old when his family 
moved to Stamford. He had a summer 
home at Littleton, New Hampshire. He 
graduated in medicine at Hahnemann in 
Philadelphia in 1899. He served the Nor- 
walk Hospital for twenty-seven years, the 
Greenwich Hospital for twenty-five, and 
St. Joseph’s Hospital in Stamford for five 
years. He was health officer of Stamford 
from 1913 until he entered the army in 
1917. In World War I he was a roentgenol- 
ogist in the United States and overseas. 

He was married in 1921 to Miss Madelyn 
Geronimo, who survives him. There is a 
brother, Dr. James Frederick Rowell, in 
Lawton, Oklahoma, and another brother, 
no longer living, George P. Rowell, was a 
prominent lawyer. Dr. Rowell’s member- 
ship in the American Roentgen Ray So- 
ciety dates from 1923. In 1929-1930 he was 
president of the New York Roentgen 
Society. He was also a fellow of the Ameri- 
can College of Radiology and a member of 
the Radiological Society of North America. 
He was for ten years president of the Hub- 
bard Heights Golf Club, and was also a 
gardener and a horseman. One of his 
friends observed that he got much out of 
life because he put much into it. 

RAMSAY SPILLMAN 
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JOHN LEONARD KANTOR 


1890 


R. JOHN LEONARD KANTOR, 

sometime intern in Mount Sinai Hos- 
pital, New York, married Miss Ina Downes, 
a Canadian girl of Scotch origin, a nurse 
in the same hospital, on October 20, 1919. 
She was a head nurse overseas with the 
Mount Sinai Hospital in the first World 
War. They have two sons, Dr. Thomas 
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Gordon Kantor, now in the United States 
Army Medical Corps, and James Downes 
Kantor, a veteran of overseas service. 
Mrs. Kantor was not in the best of health 
when Dr. Kantor, then Colonel Kantor in 
World War II, was in the Army in New 
Guinea. The older boy was in medical 
school, the younger was overseas, and their 
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mother was living alone. The war had 
finished, and life was returning to normal, 
when Mrs. Kantor on May 21, 
suddenly of coronary occlusion. 

One friend who esteemed Dr. Kantor 
highly wrote him a letter of the usual well 
meant and futile expressions of condolence 
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and then laid it aside in the expectation of 


expressing his sympathy in person in the 
near future. This message was never de- 
livered. On June 26, convalescing appar- 
ently uneventfully from an operation in 
Mount Sinai Hospital, Dr. Kantor was 
walking in the corridor talking with a col- 
league, when he suffered a heart attack and 
died. 

Should some historian of medicine check 
the rosters of all graduating classes against 
recognition of their members in later years, 
it might be that a group could be found 
with a higher percentage of achievement 
than that of Columbia University, College 
of Physicians and Surgeons, 1912. It would 
indeed be a distinction to surpass it. John 
Kantor was an outstanding member of an 
outstanding group. If he wished, he could 
have worn the keys of Phi Beta Kappa, 
Signa Xi, Alpha Omega Alpha, and the 
American College of Physicians. His first 
medical publication was in IgI1, a year 
before his graduation. In Mycologia, with 
Ernest D. Clark, he published ‘“Toxico- 
logical Experiments with Some of the 
Higher Fungi.” Up to 1943 his bibliog- 
raphy listed 86 journal titles, three chap- 
ters in systems of medicine, two books, 
and a Handbook of Digestive Diseases, the 
last-named in process of preparation. Dr. 
Anthony Kasich is completing it for publi- 
cation by Mosby in 1948. 

John Leonard Kantor was the son of Dr. 
William L. and Katharine Gordon Kantor. 
He took the degrees of A.B. in 1909, and 
Ph.D. and M.D. in 1912, all from Colum- 
bia Univeristy. In 1938 he was awarded 
the Conspicuous Columbia Alumni Service 
Medal, with the following citation: “A 
Columbia Alumni Fund representative who 
has seen the need for greater endowment 
for medical education and with skill and 
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diligence has been attracting important 
gifts, first for student loan funds and later 
for a perpetual scholarship.” The class of 
1912 has the additional distinction of hav- 
ing established a scholarship of the value of 
fourteen thousand dollars, raised by Dr. 
Kantor’s drawing power among his class- 
mates. 

In his short life of fifty-seven 
John Kantor had four careers in one: 
clinician, teacher, military man, and hus- 
band and father. Following his internship, 
1912-1914 at Mount Sinai Hospital, he 
spent 1915-1916 as assistant to the profes- 
sor of Medicine at Syracuse University. 
From 1916 until his untimely death, he 
practiced in New York, taking time out to 
serve in two world wars. In the first, with 
the rank of Lieutenant, he was assistant 
chief of the medical service of U. S. General 
Hospital 14 at Fort Oglethorpe, Georgia. 
Always active in the medical reserve, taking 
part in field and correspondence courses 
and in maneuvers, he rose to the rank of 
colonel. In 1942 he went on active duty, 
and as commanding officer of the 49th 
General Hospital he left this country for 
New Guinea on February 2, 1944, returning 
to San Francisco March 11, 1945. He organ- 
ized the first undergraduate course in 
gastroenterology at Columbia University 
in 1923, and the first post-graduate course 
there in 1924. At the time of his death he 
was associate clinical professor of clinical 
medicine at Columbia University, College 
of Physicians and Surgeons. Also at the 
time of his death, he gastroenterol- 
ogist and associate roentgenologist of 
Montefiore Hospital, New York City, 
gastroenterologist for Both David Hospital 
New York City, and a consultant for the 
Will Rogers Hospital at Saranac Lake, the 
National Jewish Hospital in Denver, and 
Sharon Hospital at Sharon, Connecticut. 

Dr. Kantor was a member of the Ameri- 
can Roentgen Ray Society, American Col- 
lege of Physicians, American Gastroenter- 
ology Association, Academy of Medicine, 


years, 


was 


New York Gastroenterological Association, 
Association of Military Surgeons, American 
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Medical Association, and the State and human being and his friends and his pa- 

County medical societies. tients were highly conscious of that great 
John Kantor’s success in medicine and _ radiation of human kindness which stamped 

as a citizen was based not only on knowl- him as a great physician. 

edge and intellect. He was a warm-hearted RAMSAY SPILLMAN 


PHILIPP LENARD 
1862-1947 


ROFESSOR DOCTOR PHILIPP LENARD, the Nobel Prize recipient in Physics, 
who was born in 1862 in Pressburg, Slovakia, died on June 9, 1947, in Messelhausen, 
Kreis Tauberbischofsheim. 
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Items for this. section solicited pramgny after hee events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep Srates oF AMERICA 


AMERICAN RoenTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, lowa. Annual meeting: Palmer House, 
Chicago, Ill., Sept. 14-17, 1948. 

AMERICAN Rapium Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Chicago, IIl., 1948. 


RADIOLOGICAL Society OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotel Statler, Boston, 
Mass., Nov. 30—Dec. 5, 1947. 


AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F, Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting: Continental Hotel, Chicago, IIl., June 
20, 1948. 

Section on Rapio.ocy, AMerIcAN MepICAL AssociATION 
Secretary, Dr. U. V. Portm: ann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: Chic ago, Ill. , June 21-25, 
1948. 


ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 


ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


Roentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth’ Tuesday, October to April, 


BuFrFaLo Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 


Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 FE. Genesee St., 
Syracuse, N. Y. Three meetings a year. January, May, 
November. 

Cuicaco RoentTGEN Society 
Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
Ill. Meets second Thursday of each month October to 
April inclusive at the Palmer House. 


CINCINNATI RADIOLOGICAL Society 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 


CLEVELAND RADIOLOGICAL Society 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.M.on fourth Mon- 
day of each month from October to April. 
Datias-Fort Worth Roentcen Stupy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 


Denver Rapio.ocicaL CLus 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 


Derroir RoentGen Ray Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripa Society 
Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson 
ville, F la. Meets twice ye: arly, in April preceding annual 
meeting of Florida Medical Society, and in November. 
GeoraiA RaADIOLoGIcAL Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Rapro.ocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., 
sas City, Mo. Meets third Thursd: ay of each month. 
ILLINOIS Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 
lowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 


Kan- 


Kentucky Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
Lou1s1ANA RADIOLOGICAL Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LovIsvILLeE RADIOLOGICAL Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 
MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
Mitwaukee Roentcen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 
Minnesota RADIOLOGICAL Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
time of Minnesota State Medical Association the other in 


the fall. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. O. A. Neely, 924 Sharp Bldg., Lindoln, 
Neb. Meets third Wednesday of each month, at 6 P.M. 
at either Omaha or Lincoln. 

New ENGLAND RoentGEN Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentGEN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

NortH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

NortH Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

State RADIOLOGICAL SocieTY 
Secretary, Dr. Carroll C. Dundon, 11311 Shaker Blvd., 
Cleveland. Meets during meeting of Ohio State Medical 
Association in Cincinnati, May, 1948. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. P. E. Russo, 230 Osler Bldg., Oklahoma 
City, Okla. Three regular meetings annually. 

OreGcon RADIOLOGICAL SOCIETY 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland s, Oregon. Meets monthly 2nd Wednes 


day, 8:00 p.m., Library of University of Oregon Medical 
Sc hool. 


Orveans ParisH RADIOLOGICAL SOCIETY 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 

New Orleans 13, La. Meets first Tuesday of each month. 
Paciric NortHWeEst RADIOLOGICAL SOCIETY 

Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May 


Paciric RoentTGeN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport 
Annual meeting, May 21-22, 1948, Erie, Pa., at Hotel 
Lawrence. 


PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets, 
first Thursday of each month, October to May, at 8:00 
p.M., in Thomson Hall, College of Physicians. 
PirrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 


RaApDIOLoGIcAL Section, BALTIMORE MEDICAL Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

Section, Connecticut Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11, Conn. Meets bi- 
monthly on second Thursday, at place selected by Secre- 
tary. 

Rapio.ocicat Section, Los ANGELES Co. Mep. Assn. 
Secretary, Dr. Moris Horwitz, 2009 Wilshire Blvd., Los 
Angeles 5, Calif. Meets on second Wednesday of each 
month at the County Society Building. 
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RADIOLOGICAL SecTion, SouUTHERN MEDICAL AssoOcIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Raprotocicat Society or New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain RapDIoLocIcaL Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets in Salt Lake City, Utah, 1948. 

Str. Louis Society oF RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Dieco RoentTGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


SecTION ON RapioLocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Ios 
Angeles 5, Calif. 

Section On Rapro.oecy, State Mepicat Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

SHREVEPORT RaADIOLoGIcAL CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Sourn Carona X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RaDIoLocica Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy StaFrF MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Uran RapioLocicat CONFERENCE 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City 1. Meets 1st and 3rd 
Thursdays monthly from 7:30 to 10 p.m., Salt Lake 
County General Hospital, September to June. 

Uran Strate Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VirGINIA RADIOLocIcAL Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St. 
Richmond, Va. Meets annually in October. 

Wasuincton State Rapio.ocicat Society 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 
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X-Ray Srupy Cuvs or San Francisco 
Secretary, Dr. Ivan J. Miller, 2000 Van Ness Ave. Meets 
monthly on third Thursday at 7:45 P.M., first six 
months of year at Lane Hall, Stanford University 
Hospital, and second six months at Toland Hall, Uni- 
versity of California Hospital. 


CuBa 


SocieDAD De Rapio.ocfa y Fis1oTeRAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SocieDAD MEXICANA DE RaDIOLoGiA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


British Empire 


British Instirute oF Rapiotocy INcoRPORATED WITH 
THE ROENTGEN Society 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 


Facu.ty oF RapIoLocists 
Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.1 
England. 


Section oF RapioLocy oF THE Roya. Society or Mept- 
cine (ConrineD To Mepicat MemBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN AssocIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Section or Rapio.tocy, CANADIAN MEDICAL AssocIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


SociETE CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
Rapio.Locie MEDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 


RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MepDIcAL AssociaATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital. 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 


Secrion or Rapio.ocy anp Mepicat Etecrriciry, Aus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 


Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 
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SouTH AMERICA 


SocieEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina, 
Meetings are held monthly. 


SocieDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacién 
Médica Peruana “Daniel A. Carrién,” Villaita, 218, 
Lima. 


ConTINENTAL Europe 


Betce pe Rapio.ocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 
CESKOSLOVENSKA SPOLECNOST 
RADIOLOGII V PRAZE 
Secretary, MUDr. Roman Blana, Praha XII, Korunni 
160, Czechoslovakia. 


PRO RONTGENOLOGII A 


Society OF RADIOLOGY 
First post-war inaugural meeting will be held in Warsaw, 
May 22 and 23, 1947. 


Warsaw Section, Society or 
Secretary, Dr. L. Zgliczynski, Nowogrodzka 59, Warsaw, 
Poland. Meets monthly. 


SocieTaTeEA RoMANA DE Rapio.ocie si ELecTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Att-Russt1an Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S, A. Reinberg and S. G. Simonson. 
Meets annually. 


LENINGRAD RoentTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocieDAD Espanota De Rapio.ocia ¥ 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


Suisse DE Rapiotocie (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. Babaiantz, Geneva. 
Secretary for German language, Dr. Max Hopf, Effinger- 
strasse 49, Bern. Meets annually in different cities. 
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THIRD INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The officers of the Sociedad Chilena de 
Radiologia have recently advised us that 
the Board of the Chilean Society of Radiol- 
ogy has commenced the work of organizing 
the Third Inter-American Congress of Ra- 
diology, and in accordance with Articles V 
and VII of the Statutes governing the 
inter-American radiological congresses, an 
executive committee has been appointed 
to organize the Third 
Congress as follows: 


Inter-American 


Dr. Felix J. Daza, President 
Dr. César A. Velasco, Secretary 
Dr. Alberto F. Ricci, Treasurer 


The official subjects to be covered are as 
follows: 


Diagnosis: Radiological Exploration 
of the Cardiovascular Sys- 
tem. Cranial 
(simple). 

Treatment of Cancer of the 
Mouth. Treatment of Fe- 
male Genital Tumors. 


Radiology 


Therapy: 


The Executive Committee will choose 
four other subjects which will be added to 
these four as main topics of discussion. 
These eight papers will constitute the sub- 
jects of discussion in the eight ponencias. 
Other papers may be offered on any sub- 
ject relating to radiology ° 

Further communications will be made 
from time to time as the information ar- 
rives. 


James T. Case 


NEW MEXICAN JOURNAL 


RoENT- 
AND Rapium THERAPY salutes 
Volume 1, Number 1 of the new Revista 
Mexicana de Radiologia y Fisioterapia, the 
official organ of the Mexican Society of 
Radiology and Physiotherapy. The first 
number, representing the first quarter of 
1947, contains an editorial by our esteemed 
colleague Dr. Manuel F. Madrazo. 


The AMERICAN JOURNAL OF 
GENOLOGY 
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It seems that in 1926 the first Society of 
Radiology and Physiotherapy was founded 
in Mexico. Its members included Julian 
Villarreal, Manuel Zubieta, Vincente Perez 
de la Vega, Mariano Somonte, Ulises Val- 
dez, Gustavo Peter, in addition to Madrazo 
himself. A journal was started at that time 
and survived for several years. 

The present journal before us is the 
Mexican response to the radiological ad- 
vance movement which, though principally 
Anerican, is influencing the whole world. 
Two Inter-American Congresses of Radiol- 
ogy have already been presented; the third 
will take place in Santiago, Chile, in 1949, 
and the Mexican Government has already 
given a special invitation for the fourth to 
be held in Mexico. 

The principal article in this number deals 
with cerebral arteriography (Arteriografia 
Cerebral). The author Baudelio Villanueva 
is Professor of Radiology in the Faculty of 
Medicine and Assistant Chief of the Service 
in the Sanatorio Espanol. 

The second article, by Dionisio Pérez 
Cosio, deals with the history, evolution and 
present status of cholecystography (His- 
toria, Evolucién y Estado de la Colecisto- 
grafia). The remainder of the journal is 
made up of reviews of the literature. 

James T. Case 


PENNSYLVANIA RADIOLOGICAL 
SOCIETY 

At the Thirty-second Annual Meeting 
of the Pennsylvania Radiological Society, 
held on May g and 10, 1947, at Pocono 
Manor, Pennsylvania, the following officers 
were elected to serve for 1947-1948: Prest- 
dent, Dr. Ralph D. Bacon, Erie, Pa.; Prest- 
dent Elect, Dr. Leslie H. Osmond, Pitts- 
burgh, Pa.; 7st Vice President, Dr. George 
W. Chamberlin, Reading, Pa.; 2d Vice 
President, Dr. William V. Dzurek, Pitts- 
burgh, Pa.; Secretary-Treasurer, Dr. James 
M. Converse, Williamsport, Pa. 

At a recent meeting of the Executive 
Committee of the Society, it was decided 
to hold the Thirty-third Annual Meeting 
of the Pennsylvania Radiological Society 


at Erie, Pennsylvania, on May 21 and 22, 
1948, with headquarters at Hotel Lawrence. 


PITTSBURGH ROENTGEN SOCIETY 

At a recent meeting of the Pittsburgh 
Roentgen Society the following officers 
were elected for 1947-1948: President, Dr. 
H. N. Mawhinney, Pittsburgh, Pa.; Vice 
President, Dr. Joseph Danzer, Oil City, Pa. 
Secretary-Treasurer, Dr. R. P. Meader, 
Pittsburgh, Pa. 


UROLOGY AWARD 

The American Urological Association of- 
fers an annual award of $1000.00 (first 
prize of $500.00, second prize 3300.00 and 
third prize $200.00) for essays on the result 
of some clinical and laboratory research in 
Urology. Competition shall be limited to 
urologists who have been in such specific 
practice for not more than five years and to 
residents in urology in recognized hospitals. 

The first prize essay will appear on the 
program of the forthcoming meeting of the 
American Urological Association, to be held 
at the Hotel Statler, Boston, Massachusetts 
May 17-20, 1948. 

For full particulars write the Secretary, 
Dr. Thomas D. Moore, 899 Madison Ave- 
nue, Memphis, Tennessee. Essays must be 
in his hands before March 1, 1948. 

Committee on Scientific Research 
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Mitey B. Wesson, Chairman 
Anson L. CLark 
Joun E. Hestin 


FOOD PACKAGES FOR FOREIGN 
MEMBERS 

The American Roentgen Ray Society has 
honorary members in Europe who cannot 
get an adequate amount of the necessities 
of life. A number of them have been receiv- 
ing food packages from American friends, 
and expressions of the deepest gratitude 
have been received. Some individuals, how- 
ever, have received many shipments and 
others few. Dr. Ramsay Spillman, 115 East 
6ist Street, New York 21, New York, has 
investigated the matter of food shipments, 
and reports that the most for the money is 
to be had through CARE, Incorporated. 
This organization has arranged to send to 
Europeans in want, packages of surplus 
food packed for use of our armed forces and 
stored in warehouses on the other side. 
Thus, none of the cost of $10.00 per pack- 
age goes for trans-seas shipping charges. 
Dr. Spillman will be glad to act as a clear- 
ing house for the generosity of members 
who would like to contribute to the relief of 
the distress of our foreign honorary mem- 
bers and to bring about a more equable dis- 
tribution. Members may designate specific 
recipients and send packages either direct 
or through Dr. Spillman. 
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ABSTRACTS 
RADIUM 


NOVEMBER, 1947 


OF ROENTGEN AND 


LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


Danpy, E. Diagnosis and treatment 
of strictures of the aqueduct of Sylvius 
(causing hydrocephalus). drch. Surg., July- 
Aug., 1945, 57, I-14. 

This is a congenital anomaly characterized 
by the replacement of the iter with glial tissue. 
At times there may be an incomplete stricture 
which allows intermittent passage of fluid. Ob- 
struction of the aqueduct results in hydro- 
cephalus. When the obstruction is complete the 
hydrocephalus produces rapid destruction of 
the brain. If the cranial sutures are opened or 
not completely closed, there is separation of the 
sutures with resulting enlargement of the head. 
Obstructions of the aqueduct of Sylvius ac- 
count for about one-half of the cases of hydro- 
cephalus in infants. In children beyond the 
infant age, hydrocephalus is most commonly 
caused by a tumor. The author emphasizes the 
height of the inion as a diagnostic sign. He 


points out that in the lateral roentgenogram, if 


the inion is in a low position, it is significant of 
obstruction of the iter rather than an obstruc- 
tion at the foramen of Magendie and Luschka. 
The inion is also important in the differential 


diagnosis of posterior fossa tumors. In a case of 


posterior fossa tumor the inion is in a high 
position. It is emphasized that in many of these 
cases a differential diagnosis can be made on the 
basis of the routine skull films. In those cases in 
which ventriculography was done, a triangular 
shadow of the air in the region of the obstructed 
aqueduct can be seen. This air shadow tapers 
backward and slightly downward to a point in 
the mid-brain from the opening of the aqueduct 
in the third ventricle. It is pointed out that the 
ventricle must be drained completely and over- 
distended with air in order to see this air 
shadow. 

The author reports his operation of ven- 
triculostomy for the treatment of these lesions. 
Cures are obtained in most cases when the pa- 
tient is more than a year old and, in less than 
half of the cases, if operated on in infancy. 
—George W. Chamberlin. 


NECK AND CHESI1 


HoimGreN, Bencr S. Sideropenic dysphagia or 
cancer of the hypopharynx? cla rediol., 
1943, 24, 455-461. 

Sideropenic dysphagia can be revealed by 
roentgen examination using a special technique 
which Waldenstrom and Kjellberg have de- 
scribed in detail. The roentgen appearance is 
often highly typical. In this disease one ot 
several thin, transverse mucous membranes are 
often found in the upper part of the esophagus 
immediately below the hypopharynx. During 
the deglutition of a large mouthful of contrast 
fluid these membranes cause indentations in the 
pillar of medium with the esophagus well dis- 
tended. As a rule there is a single small mem- 
brane within the supero-anterior part of the 
esophagus in which case a typical relief can be 
seen on the lateral picture of the esophagus. 

A case of cancer in the hypopharynx in a 
typical picture of sideropenic dysphagia is 
shown. The cancer was found to be entirely 
separate from the sideropenic change in the 
upper part of the esophagus.— Mery Frances 
Vastine. 


piSaAnrT AGNESsE, Paut FE. A., and ANDERSON, 
Dorotuy H. Celiac syndrome. IV. Chemo- 
therapy in infections of the respiratory tract 
associated with cystic fibrosis of the pancreas; 
observations with penicillin and drugs of the 
sulfonamide group, with special reference to 
penicillin aerosol. dm. F. Dis. Child., July, 
1946, 72,17 61. 


This paper is a voluminous report of 1§ cases 
of congenital pancreatic deficiency covering 
treatment of the infection of the respiratory 
tract found in this condition. Respiratory in- 
fection associated with cystic fibrosis of the 
pancreas is described with respect to the clinical 
course and pathologic and bacteriologic con- 
ditions. 

The clinical course is marked by a more or 
less prolonged period of chronic cough, with 
exacerbations following intercurrent infections. 
This phase is followed by a period of cyanosis 
and respiratory distress of several weeks’ dura- 
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tion terminating in death. At postmortem 
examination the characteristic lesion is a 
chronic inammation and fibrosis of the small 
and middle-sized bronchi, with a superimposed 
acute suppurative bronchitis due to hemolytic 
Staph. aureus. The symptoms of asphyxia re- 
sult from occlusion of the bronchi and trachea 
by mucopurulent material. 

Roentgenograms of the chest during the 
earlier period of the disease process may show 
no abnormalities, but later increased bilateral 
bronchovascular markings are found and a 
diagnosis of bronchopneumonia is usually made. 
Roentgenograms during the terminal stages of 
the infection of the respiratory tract show dif- 
fuse focal “snowflake” shadows similar to those 
of disseminated pulmonary tuberculosis. These 
shadows disappear rapidly with the institution 
of penicillin therapy in all cases in which a good 
clinical response is obtained. The increase in 
bronchovascular markings may remain for 
many months even after complete disappear- 
ance of pulmonary symptoms, and then a 
gradual regression occurs. Their persistence 
seems to bear a relationship to the duration of 
pulmonary symptoms prior to therapy. They 
are interpreted as the result of irreversible or 
slowly reversible changes due to scarring. 

In cases of a milder infection of relatively 
short duration the roentgenographic appear- 
ance of the lung became normal after treatment. 
It seems probable that in some of the patients 
who responded to therapy after prolonged in- 
fection the roentgenograms will show clearing 
after more time has passed. 

The mortality of fibrocystic disease has been 
reduced and an increasing number of patients 
have been maintained in good health and in a 
state of normal nutrition and activity. This has 
been accomplished by the following means: 
(a2) an appropriate diet, begun promptly and 
continued consistently; (4) the use of sulfa- 
diazine during the stage of chronic cough, both 
for prophylaxis and for treatment of intercur- 
rent infections, and (c) the use of penicillin 
either by inhalation alone or by inhalation com- 
bined with intramuscular injection for the 
treatment of the terminal suppurative bron- 
chitis.—R. S. Bromer. 


ALMKLOov, Joun R., and Hatorr, ALEXANDER, 
Pneumatocele during the course of pneu- 
monia in children. 4m. F. Dis. Child., Nov., 


1946, 72, §21-§28. 
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The occurrence of a cavity in the lung during 
the course of pneumonia in children is a fre- 
quent roentgenologic finding. The cavity has a 
sharply defined thin border, and in a large num- 
ber of cases, an air fluid level. These cavities are 
variously called penumatoceles, emphysema- 
tous bullae or benign cavities. Seven cases are 
tabulated in the paper. The demonstration of 
the condition depends on serial roentgenograms 
taken during the course of the disease. The 
mechanism consists of the check valve action of 
bronchiole mucosa involved in the inflamma- 
tory process of pneumonia. A pneumatocele 
rarely produces symptoms or signs. However, 
the process may become large enough and en- 
croach sufficiently on the vital capacity to pro- 
duce cough, dyspnea and cyanosis. A pneu- 
matocele may rupture through the pleura, 
producing a tension pneumothorax. The differ- 
ential diagnosis is simplified by the benign, 
ephemeral character of the lesion. In the un- 
complicated case no therapy is indicated.—R. 
S. Bromer. 


Jones, Epna M., Peck, W. M., and WILLIs, 
H.S. Bronchiectasis following primary tuber- 
culosis. 4m. F. Dis. Child., September, 1946, 
72, 296-397. 

Pulmonary tuberculosis in children is fre- 
quently complicated by tuberculosis of a 
bronchus. The bronchial disease may be present 
as granulomatous tissue (tuberculoma), as 
ulcer or merely as edema and inflammation. 
Tuberculous tracheobronchial lymph nodes 
often encroach on the lumen by pressing and at 
times eroding the bronchial wall. These bron- 
chial lesions are frequently associated with ob- 
structive pneumonitis. 

A large percentage of children who have ob- 
structive lesions associated with tuberculosis of 
a bronchus reveal bronchiectasis in the segment 
or lobe involved in the obstruction. The dilata- 
tion extends from root to periphery. In the 
study reported in this paper, 37 children with 
known, proved obstructive lesions of the type 
mentioned, were recalled at a mean of three and 
a half years after the pulmonary lesions second- 
ary to bronchial obstruction had cleared. 
Bronchographic studies were made on 37 chil- 
dren. Of these, in 3, iodized poppyseed oil, 40 
per cent, could not be placed in the previously 
involved areas. Of the 34 others, obvious signs 
of bronchiectasis were unequivocal in 24, or 70 
per cent. Pulmonary tuberculosis in children 
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appears to be a common cause of bronchiectasis. 
Kew of the 24 children with bronchiectasis pre- 
sented conspicuous symptoms.—R. S. Bromer. 


Surer, Beitrag zur Diagnose und 
Therapie der Bronchustuberkulose. (Diag- 
nosis and treatment of bronchial tubercu- 
losis.) Radiol. clin., Nov., 1946, 75, 335-376. 


The author reviews the general subject of 


disease of the bronchi in association with tuber- 
culosis of the lungs and discusses 16 cases of his 
own. The sexes were about equally involved. 
Seven of the patients were men and 9 women. 
In 14 of the cases the disease of the bronchi was 
tuberculosis while in 2 cases the bronchi were 
only mechanically distorted by tuberculous 
cirrhosis of the lungs and pneumothorax treat- 
ment. Of the 14 cases of tuberculosis 13 were 
mural and 1 extramural. In 15 cases there was 
stenosis of the bronchi, in some associated with 
ulceration. In only 1 case was there ulceration 
without stenosis. With the exception of the one 
case of extramural tuberculosis the process was 
in the left chief bronchus in all cases. 

All of the patients had first suffered from an 
open pulmonary tuberculosis which for the 
most part showed a tendency to heal and only 
caused death in 2 cases. There was no paral- 
lelism between the severity and extent of the 
pulmonary tuberculosis and the disease of the 
bronchi; in one case the ulcers of the bronchial 
mucous membrane healed in spite of rapid 
progress of the lung process. The disease of the 
bronchus Is not serious in itself, but the results 
of the stenosis, such as fibrosis of the lung, 
bronchiectases, retentions, pleurisy and empy- 
ema are often very severe. 

The diagnosis of tuberculous tracheobron- 
chitis can be made by careful roentgen exami- 
nation. The use of hard rays and tomography 
are particularly valuable. The cases are illus- 
trated with roentgenograms and tomograms. 
Treatment is chiefly endobronchial and consists 
of cauterization, diathermia and removal of the 
secretion.— Audrey G. Morgan. 


Curistie, Amos, and Pererson, J. C. Pulmo- 
nary calcification and sensitivity to histo- 
plasmin, tuberculin, and  haplosporangin. 
J.4.M.A., June 22, 1946, 737, 658-660. 


In certain sections of the United States there 
is a large percentage of individuals who have 
pulmonary calcifications. Studies by various 
workers have shown that about half of these 
individuals have negative reactions to tubercu- 
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lin tests. Most of the studies showing this dis- 
proportion were done on young individuals 
living in or adjacent to the western Appalachian 
Plateau, or the eastern or western slopes of the 
Mississippi River basin. Coccidioidomycosis 
has been shown to produce such pulmonary 
calcifications. Also, histoplasmosis has pro- 
duced calcifications in the lungs of many indi- 
viduals with negative tuberculin tests. 

The authors have previously reported a be- 
nign form of histoplasmosis and have noted that 
many patients reacted to an extract of this 
fungus. In this report they discuss studies done 
on 344 children between the ages of five and 
nineteen years. The presence or absence of 
pulmonary calcification was determined from 
stereoscopic 4X 5§ inch films. The cutaneous re- 
action to old tuberculin, to histoplasmin (from 
Histoplasma capsulatum), and haplospo- 
rangin (from Hep/losporangium pervum, a fungus 
pathogenic for certain rodents) was determined. 

Fifty-three per cent of the children had 
intrathoracic calcifications and only 21 per cent 
reacted to tuberculin. On the other hand, 73 
per cent reacted to histoplasmin. None reacted 
to haplosporangium. Also, more children had 
calcification in the absence of sensitivity to 
tuberculin than had it in conjunction with 
sensitivity to tuberculin. 

In the 27 children in the youngest age group, 
one child was sensitive to old tuberculin and 
13 showed calcification. Nineteen of the 27 
were sensitive to histoplasmin. In the oldest age 
group, there was a higher percentage of children 
with positive tuberculin tests while the other 
factors maintained the same general relation- 
ship. 

The age at which sensitivity to histoplasmin 
develops and that at which calcification de- 
velops are in such a relationship that they might 
be directly The age at which 
sensitivity to tuberculin appears lags so far be- 
hind that for deposition of calcium in the lung 
or hilum that it would not seem to have the 
same degree of association. 

The authors feel that a considerable number 
of individuals in the areas studied have pulmo- 
nary calcification due to infection with Histo- 


plasma.—E. F. Lang. 


associated. 


Bruce, Torsten, and JOnsson, Gunnar. The 
roentgen picture of silicosis in different 1n- 
dustries. Acta radiol., 1943, 24, 89-112. 

It is the experience of these authors that 
while silicosis takes different lengths of time to 
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develop in different persons in the same work its 
roentgenologic picture is always the same in the 
same industry. In a number of instances the 
silicotic roentgenologic picture was so charac- 
teristic that the authors were able to tell the 
occupation of the patient without knowing any- 
thing of the history. 

The special features of each occupation are 
largely dependent upon the following factors: 
(1) the prominence of the striation in compari- 
son with the mottling; (2) the shape, delimita- 
tion, relative size and situation of the discrete 
nodules; (3) the situation of the massive lesions 
and the emphysematous areas. (In advanced 
silicosis the lateral chest roentgenogram gives 
valuable information on the borderline between 
the section of the lung where the consolidation 
dominates and where the emphysema takes the 
upper hand.) 

1. Porcelain workers. There is a “soft” ap- 
pearance to the pulmonary picture. It lacks 
contrast. Thus the striations are prominent 
while the nodules are not well outlined or of 
marked density. The emphysematous areas are 
situated anteriorly and inferiorly while the 
clouded parts are in the upper and posterior 
portions. The borderline between these areas is 
not distinct. 

2. Molders in steel foundry. The nodules are 
better defined and denser than in_ porcelain 
silicosis. They lie laterally and apically and 
envelop the central clearer portion like a mantle. 
E.gg-shell calcification of the hilar shadows may 
appear later. 

3. Steel the first and second 
stages the mottling dominates over the stria- 
tion. The nodules are dense as in the foundry 
workers. However, there is no predilection for 
the lateral parts as in the foundrymen. 

4. Furnace masons in steel work. Mottling 
dominates over reticulation and the nodules are 
situated as are those of the foundrymen. No 
egg-shell shadows in the hilar regions have been 
seen. 


cleaners. In 


5. Workers in silicon alloys. The silicotic pic- 
ture in this occupation most closely resembles 
that of the porcelain workers. However, the 
nodules seem slightly more dense. 

6. Sandstone cutters. The massive consolida- 
tions do not form large homogeneous blocks but 
there are numerous, up to almond sized, closely 
packed shadows situated mainly in the middle 
and basal lung fields. 

7. Workers in quartz mines. Nodulation pre- 
dominates. They are situated most prominently 
in the middle lung fields. The massive consolida- 
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tions are in the lower parts of the middle fields 
or even basilar. 

8. Workers in quartz mills. The linear mark- 
ings dominate over the mottling. The nodules 
are scattered everywhere but have a predilec- 
tion for the infraclavicular regions. The centers 
for contraction are situated dorsally at the apex 
of the lower lobes. 

g. Workers in iron ore mines. There are prac- 
tically no linear markings. The spots are very 
dense and evenly distributed. These nodules 
are about equal in size. Occasionally egg-shell 
calcification of the lymph glands is seen. In the 
third stage the massive blocks lie dorsally and 
laterally. They are much more irregularly situ- 
ated, however, than in the cases of silicosis in 
other industries.—Mary Frances Vastine. 


O_ken, Harry G. Congenital gastro-enteric 
cysts of the mediastinum. dm. F. Path., 
Sept., 1944, 20, 997-1009. 

Congenital gastric and enteric cysts of the 
mediastinum are rare. Cystic tumors of the 
mediastinum are usually congenital and include 
dermoid and teratoid tumors, pericardial 
celomic cysts, cystic lymphangiomas, the so- 
called bronchogenic cysts and gastro-enteric 
cysts. The latter are lined with mucous mem- 
brane resembling some portion of the gastro- 
intestinal tract. 

The author reports a case of a full-term, male, 
still-born fetus showing numerous congenital 
defects, including a large gastro-enteric cyst 
which occupied most of the right thorax. Micro- 
scopically, the cyst wall was composed of dis- 
tinct muscle layers and varying amounts of 
lymphoid tissue. The mucosa varied from a 
simple layer of cuboidal, non-ciliated epithelium 
a single cell in thickness to a well differentiated 
gastric lining in which mucus-secreting glands 
and acid-secreting cells were identified. 

The author reviews the literature and sum- 
marizes eighteen well defined cases of gastro- 
enteric cysts of the mediastinum. They occur 
more in males than in females and are found 
predominantly in the right hemithorax. Most 
striking is the early age at which symptoms are 
produced. Seventy-five per cent of the cases 
were discovered within the first year of life and 
in only 2 instances were the children as old as 
three years. This is in sharp contrast to the 
mediastinal dermoid tumors which produce 
practically no symptoms until after the first 
decade of life. Sixteen of the 19 cases analyzed 
showed other congenital anomalies. The skeletal 
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and intestinal tracts were most frequently in- 
volved. 

The knowledge of these mediastinal anoma- 
lies and the improvements on the techniques of 
thoracic surgery have permitted some hope of 
successful therapy. In 7 instances surgical re- 
moval was attempted, and in 3 
operation was successful and recovery complete. 


instances the 


A discussion as to the possible embryological 
origin of these cysts, as well as of esophageal 
and bronchogenic cysts, is presented. Three 
explanations are offered for the genesis of the 
enteric and gastric cysts: (1) to the pinching off 
of a bud or diverticulum of the embryonic fore- 
gut; (2) to an intrathoracic remnant of the 
omphalomesenteric gut, and (3) to an embry- 
onic diverticulum or epithelial remnant capable 
of producing intestinal or gastric mucosa. 


Harry Heuser. 


Corret, P. La probléme radiologique du vol- 
ume cardiaque et l’application a la clinique 
de la méthode de Ludwig. (Roentgen prob- 
lem of the cardiac volume and the application 
to the clinical findings of the method of Lud- 
wig.) Radiol. clin., March, 1946, 75, 134. 


Among the different roentgen methods the 
theoretical and practical value of which in de- 
termining the volume of the heart is under dis- 
cussion, preference is given to frontal and pro- 
file orthodiagraphy. Ludwig’s method for ob- 
taining the real volume of the heart is described 
with simplifications which render its use simpler 
and more rapid, such as inscription of the 
diameters used on transparent films and a rule 
for use in calculating the volume. 

The different conditions which modify the 
size of the heart are discussed. The results of 
measurements of 104 individuals of both sexes 
are given. Some of them were heart patients and 
some were not. There was remarkable agree- 
ment between the clinical and roentgen findings 
among the men, while the probable sizes among 
women, calculated in relation to body weight, 
were generally too small. It was found that the 

width of the thorax 


quotient 


which 
transverse diameter of heart 


normally varies from 1.66 to 2.46, is of little 
value. The heart volumes for men were from 
426 to 760 cc. and for women 394 to §28 cc. The 
largest volume among the heart patients was 
,730 cc., which is an enlargement of 138 per 
cent. Diseases accompanied by malnutrition 
brought about a decrease in the size of the 
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heart. The method is indicated for the diagnosis 
of cases at the limits of normal and to follow the 
development of a heart disease during treat- 
ment.—(author abstract translated by dudrey 
G. Morgen.) 


STEINMANN, B., and Dever, H. D. Az. H. 
Beitrag zum entziindlichen Perikarddiverti- 
kel. (Inflammatory diverticulum of the peri- 
cardium.) Rediol. clin., Nov., 1946, 75, 315 
322 
Textbooks of pathology generally consider 

diverticula of the pericardium only among con- 

genital malformations but there are acquired 
diverticula of the pericardium and such a case, 
resulting from pericarditis, possibly tubercu- 
lous 1n origin, is described. The patient, born in 

1918, showed normal heart findings on roentgen 

examination in 1938. In 1942 he had a cold and 

felt a stabbing pain in the chest on breathing. 

He also had a feeling of constriction in the heart 

region and palpitation on effort. From 1939 to 

the spring of 1945 he was on active military 
service; at that time a routine roentgen exami- 
nation showed a saccular structure with a cal- 
cified wall applied to the heart shadow an- 
teriorly and on the right side. He had had no 

clinical symptoms. This was diagnosed as a 

pericardial diverticulum. It had no visible com- 

munication with the rest of the pericardium. 

Apparently the exudation pressed against a 

weak area in the pericardium that was sur- 

rounded by adhesions and resulted in a cavity 
filled with fluid the walls of which became 
calcified and made roentgen diagnosis much 
easier. This calcification explained the failure of 
the diverticulum to change its form on heart 
action, respiration and change in position of the 
body. Roentgenograms of the case are given. 
Audrey G. Morgan. 


Gross, Rosertr FE. Congenital hernia of the 
diaphragm. 4m. ‘Ff. Dis. Child., June, 1946, 


71, 579-592. 


In his summary, Gross states that most con- 
genital defects of the diaphragm can be repaired 
by surgical means, regardless of the small size of 
the patient or of a high degree of respiratory 
embarrassment. Abdominal viscera may be ex- 
tensively displaced into the chest, but it 1s 
possible to return these to normal positions and 
to reconstruct the diaphragm in a suitable 
manner. The disturbance of pulmonary func- 
tion may be severe enough to threaten the life 
of the patient, yet relief can be quickly obtained 
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by the operative removal of foreign organs from 
the thorax and by the immediate expansion of 
the lungs. 

The detection of a congenital diaphragmatic 
hernia is not difficult. The condition may not 
make itself manifest for several months or years 
after birth, but in the majority of children the 
respiratory or disturbances are 
severe enough to be brought to the physician’s 
attention in the neonatal period. Physical ex- 
amination of the chest usually results in ob- 


alimentary 


servations which are sufficient to suggest the 
presence of the hernia. 

Roentgenologic studies are of value in de- 
tecting or in confirming the presence of a dia- 
phragmatic herniation and they give some idea 
of the extent of the intrathoracic derangements. 
In the majority of cases, Gross believes, all the 
necessary data can be gleaned from antero- 
posterior and lateral roentgenograms, taken 
preferably with the patient in an upright po- 
sition. These will indicate the over-all size of the 
hernial mass, the state of compression of the 
lungs and the position of the heart. From a 
practical point of view, this is all the surgeon 
needs to know. He regards the examination of 
the patient’s gastrointestinal tract roentgeno- 
logically after the ingestion of a barium sulfate 
meal or after a barium enema to ascertain just 
what viscera are in the chest as superfluous. 
Such data will not in any way alter the opera- 
tive procedure, but the barium will further fill 
the alimentary canal and add to the surgeon’s 
difficulties at the operating table. Patients with 
esophageal hiatus hernias, however, can be ad- 
vantageously studied roentgenologically after 
ingestion of a barium meal, for much can be 
learned thereby about the local anatomic ab- 
normalities. The length of the esophagus can be 
accurately determined. It is also possible to see 
how much of the stomach resides above the 
level of the diaphragm and whether it is con- 
stricted as it passes through the diaphragmatic 
opening. Finally, one can get a clear idea of the 
presence or absence of obstruction in the 
stomach or duodenum. 

In a rare case of a child with herniation into 
the pericardial sac, roentgenograms and fluoro- 
scopic studies gave pertinent information but 
did not conclusively prove the presence of a 
hernia. 


Except for the less troublesome types of 


hernia, such as those occurring at the esophag- 
eal hiatus and those with a small sac, a diag- 
nosis of diaphragmatic hernia should be fol- 
lowed promptly by surgical correction of the de- 
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formity. This is certainly true for newly born 
babies with cyanosis or respiratory distress. 
R. S. Bromer. 


ABDOMEN 


Ramseyer, Marc. A propos d’une tumeur 
pédiculée de l’estomac présentant tous les 
caractéres radiologiques d’une tumeur bé- 
nigne. (A pediculated tumor of the stomach 
showing all the roentgen characteristics of a 
benign tumor.) Radiol. clin., March, 1946, 75, 
69 74- 

A case is described in a woman of sixty-eight 
who was admitted to hospital Dec. 24, 1944, 
with a diagnosis of hemorrhage from a gastro- 
intestinal tumor. Neither the clinical symptoms 
nor pathological examination indicated ma- 
lignancy. Roentgen examination on admission 
also showed the signs of benign tumor of the 
stomach—a more or less rounded tumor with 
distinct outlines, mobile, with normal mucous 
folds and normal peristaltic waves passing 
along the two curvatures. The passive mobility 
of the stomach was normal. There may even be 
an ulcerous niche on a benign tumor although 
there was none in this case. 

Operation revealed a pediculated tumor on 
the posterior wall of the stomach which was 
shown on examination to be a glanduliform 
epithelioma. 

The author therefore agrees with those 
authorities who claim that there are no pathog- 
nomonic signs of malignancy in tumor of the 
stomach. Since benign tumors of the stomach 
may undergo malignant degeneration it seems 
logical that there would be no change in the 
tumor visible on roentgen examination, at least 
not in the early stages of the malignancy. 
Audrey G. Morgan. 


Hotta, Orav. Leiomyosarcoma  ventriculi; 
three cases. Acta radiol., 1943, 24, 166-173. 


Three cases of leiomyosarcoma of the 
stomach are reported. Each patient was a male, 
aged twenty-eight, fifty-five and sixty-five 
years of age, respectively. 

Etiology. Apparently there is no certain sex 
predisposition. The average age incidence is 
forty-five to fifty years. In some cases there is a 
history of trauma (not in these 3 cases). 

Pathology. The exogastric forms usually be- 
come very large and form cystic cavities that 
break through to the peritoneal cavity with 
subsequent peritoneal metastases or peritonitis. 

The endogastric forms develop submucosally. 
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The mucous membrane remains intact for some 
time and then becomes necrotic with the for- 
mation of ulcers. These tumors are often poly- 
poid and have a broad base. They are seen most 
frequently on the greater curvature. 

The intramural forms are the rarest. They 
form diffuse thickenings in the muscularis. 
They metastasize to the perigastric lymph 
nodes or the liver. Metastases are late. 

Symptoms. These are not characteristic and 
are often those of ulcer. 

Roentgen Picture. There are no distinguishing 
features between these tumors and other gastric 
growths. Kessler maintains that a diagnosis of 
the exogastric form should be made when a 
tumor on a broad base is found attached to the 
serosal side of the stomach wall. 

Prognosis is good if no metastases are demon- 
strable. The prognosis is considerably better 
than that for carcinoma or for the other forms 
of sarcoma.—Mary Frances Vastine. 


Hupson, Perry B., Gay, Lenpatt C., and 
NewMAN, Howarp FE. Pneumothorax re- 
sulting from a dissecting gastric ulcer. Arch. 
Surg., June, 1945, 50, 301-303. 


The authors review the literature and find 
2§ cases of acquired gastrothoracic fistulas de- 
veloping from peptic ulcers. None of these cases 
were in the acute type of ulcer which was noted 
in the patient reported in this article. This pa- 
tient was a sixty-nine year old white man who 
was admitted with severe epigastric and general 
abdominal pain. He had indigestion for fifteen 
years, but there was no clear cut history of ulcer 
or gallbladder disease prior to his recent illness. 

Examination showed a mild degree of shock, 
some involuntary rigidity of the entire abdo- 
men, and tenderness in the upper abdomen. 
Physical examination of the chest did not re- 
veal anything abnormal. The film of the chest 
with the patient in bed showed a partial col- 
lapse of the left lung due to pneumothorax. A 
clinical diagnosis was not definitely arrived at 
and the patient died fourteen and one-half 
hours after admission. 

Postmortem examination showed acute gas- 
tric ulcer on the posterior aspect of the cardiac 
end of the stomach with erosion into the wall of 
the stomach and upward into the wall of the 
esophagus causing dissection of the wall with 
perforation of the esophagus into the left 
pleural cavity.—George W. Chamberlin. 


Bapaiantz, L., and Macu, R. S. Sémeiologie 
radiologique de la sténose hypertrophique du 
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pylore chez l’adulte. (Roentgen symptoma- 
tology of hypertrophic stenosis of the pylorus 
in the adult.) Redto/. clin., March, 1946, 75, 


125-129. 


Stenosis of the pylorus in the infant offers no 
difficulty in roentgen diagnosis; it is only a 
question of differentiating between simple 
pylorospasm and organic occlusion by the time 
and rhythm of the passage of the contrast 
medium. 

But in the adult the diagnosis is somewhat 
more difficult. It is discussed in connection with 
a case in a man of forty-four who had had dys- 
peptic symptoms since he was twenty-four. In 
1942 the authors made a roentgen examination 
which showed a tubular stenosis of the pyloric 
canal with semi-rigid walls. The caliber of the 
canal varied slightly in different areas and the 
borders were for the most part smooth. The 
canal was apparently elongated from invagina- 
tion into the base of the bulb of the duodenum. 
There was no occlusive pylorospasm. The pas- 
sage was slowed; there was a residue of barium of 
about four fingers breadths three hours after the 
meal was given. There was hyperkinesia back 
of the stricture. The roentgenograms showed 
deep circular prepyloric contractions. There 
was no image of gastroduodenal ulcer. Opera- 
tion was proposed and refused but as _ his 
symptoms grew worse the patient returned in 
1944. The appearance of the stenosis was practi- 
cally the same but there was an ulcer niche on 
the lesser curvature at the level of the sinus. For 
this reason the patient consented to operation 
which showed hypertrophy of the wall of the 
pyloric canal for about 8 mm. with no anatomi- 
cal relationship with the peri-ulcerous lesions. 
The mucous membrane of the canal was intact, 
an important sign in differentiation from can- 
cer. The author believes the ulcer was second- 
dary to the stenosis. Roentgenograms of the 
stenosis and a microscopic picture of the hyper- 
trophy of the musculature are given.—dudrey 
G. Morgan. 


Krart, MATHILDE. Subserése verkalkte Driise 
in der Magenwand. (Subserous calcified 


gland in the wall of the stomach.) Rediol. 

clin., Sept., 1946, 75, 280-283. 

A man of sixty-five came for examination of 
the gastrointestinal tract. He had often had 
pain in the stomach since he was eighteen years 
of age. He was pale and emaciated. Roentgen 
examination showed a shadow the size of a 
thumb-nail on the greater curvature of the 
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stomach in the region of the fornix. On turning 
the patient it moved with the stomach wall. 
When the patient was turned head downward it 
indented the filled fornix region. It showed no 
contractions and remained the same _ size 
throughout the examination and on subsequent 
examinations. A diagnosis was made of inflam- 
matory tumor in the region and 
operation was performed which showed an 
abscess around the appendix. The patient died 
five weeks later of a heart attack. 

Microscopic examination showed a calcified 
nodule lying beneath the serosa of the stomach 
at the site of the r ventgen shadow; it was sur- 


ilec cecal 


rounded by a hard sclerotic capsule and showed 
extensive calcification. Though no normal 
lymphatic tissue could be demonstrated in it, it 
was probably a calcified lymphatic gland, in 
which calcification had resulted from central 
necrosis. 

Small lymphatic glands may occur normally 
in the subserosa of the stomach wall and may 
cause obscure pathological conditions such as 
acute interstitial abscesses of the stomach wall, 
circumscribed phlegmonous inflammations, and 
so forth.—Audrey G. Morgan. 


Lapp, Wittiam K., Ware, Pau F., and 
Picketr, Lawrence Kk. Congenital hyper- 
trophic pyloric stenosis. 7%.4.M.A., June 22, 
1946, 6¢7-661. 


The authors report 1,145 cases of congenital 
hypertrophic pyloric stenosis seen in the Chil- 
dren’s Hospital in Boston and they emphasize 
380 cases seen between 1939 and 1946. 

As reported in most other series, they found 
the disease most commonly in the first born, in 
males, without relation to race (they felt that 
any racial preponderance could be correlated 
with the same preponderance in the group from 
which the patients were selected), and often oc- 
curring in families. They believe that the con- 


dition occurs because of work hypertrophy of 


the pyloric muscle as it attempts to overcome 
pylorospasm which present at birth. 
Further irritation from hyperperistalsis results 
in edema of the pylorus. Microscopically, hy- 
perplasia and hypertrophy of the muscle are 
seen combined with mucosal edema. 

The babies usually begin vomiting in the 
second or third week of life and are under- 
weight and dehydrated by the time they are 
usually seen. They are always hungry. The 
feces are small and dry not from constipation 
but from lack of food. Vomiting is frequently 


was 
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severe enough to cause hyperpnea and even 
convulsions from alkalosis. Observation of 
peristaltic waves through the abdominal wall 
may lead to the most important finding: the 
demonstration of an olive-sized mass in the 
right upper quadrant. This was found in 98 per 
cent of the cases in this series. 

The roentgenographic findings are (1) gastric 
dilatation, (2) intermittent hyperperistalsis, 
(3) a greatly elongated pyloric canal which is 
only 2 to 3 mm. in width, and (4) delayed gas- 
tric emptying. 

The condition is to be differentiated from 
pylorospasm which is intermittent, in- 
fectious vomiting, improper feeding, intra- 
cranial injury, relaxation of the cardia (cha- 
lasia), and intestinal obstruction, either from 
intrinsic causes, as duodenal stenosis, or ex- 
trinsic causes, as malrotation or volvulus. 

Pre- and post-operative care are described in 
detail. The authors advise separation of the 
pyloric muscular fibers down to the mucosa, A 
rare complication of this pyloromyotomy is 
perforation of the duodenum. In the 380 cases 
otitis media was seen in 6.3 per cent, infection 
of the wound in 3 per cent, evisceration in 0.8 
per cent, pneumonia in 2.4 per cent and mal- 
rotation in 1.3 per cent. 

The operative mortality was 4 per cent in 
380 cases and there were no deaths in the last 
225 patients in the series.—E. F.. Lang. 


Hevimer, Hans. The roentgenologic diagnosis 
and treatment of intussusception in children. 
Acta radiol., 1943, 24, 235-258. 


Between June 1, 1933, and December 31, 
1942, 335 cases were examined with barium 
enemas and in 110 cases, covering 93 patients, 
the diagnosis of intussusception was made. 
Roentgenologic reduction was attempted in all 
the cases. Of the 93 patients 57 were boys and 
36 girls. All but 10 patients were under four 
years of age, more than a third were in their 
first year. 

Roentgenologic Diagnosis. The author divides 
intussusceptions into two types: (1) invagina- 
tions starting in the mucous membrane of the 
large intestine and (2) invaginations starting in 
the mucous membrane of the small intestine. 

In 51 of the 58 cases in which the site of 
origin of the intussusception was established it 
was found to lie in the small intestine. 

The author makes the following points: 

1. Non-operative reduction of the intussus- 
ception (i.e. reduction with the barium enema) 
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can very well be used for intussusception start- 
ing in the small intestine. In the case of intus- 
susception starting from the small intestine 
where complete reduction is not effected, the 
partial reduction produced simplifies the sub- 
sequent operation by calling for only a small 
incision in the abdomen. (The author fills the 
small intestine refluxly when doing the barium 
enema—in all cases.) 

2. One criticism of the method is that a retro- 
grade intussusception is made worse by it. The 
author feels this is of no great practical 1 impor- 
tance in: ismuch as retrogrié ide 1 intussusception iS 
rare. 

3. After the author made it a rule that the 
barium enema go high up in the small intestine 
before the reduction be pronounced complete, 
there have been no incomplete reductions of the 
intussusceptions. 

4. It has been said that it is not possible to 
know how severely the large intestine is in- 
jured and that therefore the intestine may 
break under pressure of the enema. The author 
admits that this statement is correct but he 
adds that there has been no case of perforated 
intestinal wall in his material. 

5. The fact that one does not know whether 
the disinvaginated intestine can continue living 
is an unavoidable limitation of the roentgenolo- 
gic method. 

6. Another criticism of the method is that the 
cause of the intussusception is not determined 
by the roentgen method of reduction. Hellmer 
states that local pathological changes in the 
intestinal wall can be diagnosed without diffi- 
culty roentgenologically. On the other hand, it 
is a well known fact that small, soft processes 
arising in the mucosa may be overlooked by the 
surgeon. It is best to remove lesions of this kind 
during a symptom-free interval.— Mery Frances 
Vastine. 


Lenoir, ANDRE. Diverticule du bulbe duodénal. 
(Diverticulum of the bulb of the duodenum.) 
Radiol. clin., Sept., 1946, 75, 288-294. 


The author believes that the most unusual 
site for diverticulum of the duodenum is on the 
bulb. He has found only a very few cases of this 
localization in che literature. He saw such a case 
in a man of forty-one, diagnosed by roentgen 
examination, which is the only certain means of 
diagnosing these diverticula, and confirmed by 
operation. 


The patient had had dysentery in Russia in 
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1942 and in Servia in 1944. He had been in- 


jured twice during air raids and after the second 


attack had copious vomiting and severe head- 
ache but no hemorrhage. When he came to the 
author for examination in May, 1945, he still 
had vomiting and intense abdominal pain. 
Treatment had no effect on either. Roentgenos- 
copy showed the bulb of the duodenum slightly 
deformed, of average size. It emptied rapidly. 
On the anterior wall there was a large niche; a 
small pedicle passed from the bulb to what was 
diagnosed as a diverticulum. This diagnosis was 
confirmed by laparotomy which showed a typi- 
cal pulsion diverticulum near the pylorus with 
a recent peptic ulcer on the anterior wall of the 
duodenum. It was the ulcer that caused the 
pain. Pulsion diverticulum of the duodenum 
rarely causes pain. 

The picture is not always as clear as this. In 
making such an examination a roentgenogram 
should first be made without contrast in order 
to eliminate any confusing shadows. Roent- 
genoscopic examination should then be made in 
various projections, turning the patient as the 
examination is made. Roentgenograms should 
be made after six, twelve, twenty-four and 
forty-eight hours. By that time the duodenum 
will be empty and barium will remain only in 
the diverticulum. Roentgenograms must be 
made in several positions in order to detach the 
diverticulum from the duodenum.— d4udrey G. 
Morgan. 


Metuins, Harry Z., and Mitman, Doris H. 
Congenital duodenal obstruction. 4m. 7. Dis. 
Child., July, 1946, 72, 81-88. 


Two cases of congenital duodenal obstruction 
are reported in which roentgenologic localiza- 
tion was verified at operation and postmortem 
examination. The use of injected air is recom- 
mended because of several advantages. The 
possibility of aspiration pneumonia and of me- 
chanical obstruction of the intestines, which 
exists when barium sulfate is used, is elim!- 
nated. In the absence of air elsewhere in the 
bowel, air provides an excellent contrast sub- 
stance which clearly outlines the location and 
extent of the patent bowel. 


After plain roentgenograms of the abdomen 
are taken, a Levin tube of a size for infants is 
passed into the stomach. and the gastric con- 
tents are aspirated. Air, the contrast medium 
employed, is then introduced slowly under 
fluoroscopic observation. Sixty to go cc. is 


| 
| 
| 
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usually sufficient to produce satisfactory filling 
of the stomach and the upper portion of the 
intestine. The infant is rotated to the left under 
the fluoroscopic screen so that the course of the 
posteriorly situated duodenum can be traced. 
Spot roentgenograms are taken in such posi- 
tions as are found to project the duodenum 
most advantageously. At the conclusion of the 
procedure, air which has not already been 
eructated is removed by aspiration, and the 
tube is withdrawn. The differentiation of com- 
plete obstruction from minimal patency may 
be aided by serial roentgenograms at hourly 
intervals which are studied for evidence of pro- 
gression of the air through the bowel. 


The first case which is reported was one of 


atresia of the duodenum. The second patient 
was operated upon and later died, the post- 
mortem examination showing obstruction due 
toa kink at the duodenojejunal junction with a 
volvulus of the entire small bowel due to rota- 
tion of the mesentery around its root.—-R. 8. 
Bromer. 


Knox, GRAHAM. Lymphosarcoma primary in 
the appendix. drch. Surg., June, 1945, 50, 


256-292. 


Primary lymphosarcoma of the appendix is a 
rare condition. The author reviewed 23 cases 
from the literature and reports one of his own 
with photographs of the gross and microscopic 
appearances of the lesion. The case report was 
that of a four year old boy who was thought to 
have a perforated appendix with a peri-appen- 
diceal abscess prior to operation. On operation a 
sausage shaped appendix was found which was 
g.§ cm. in length and 1.8 cm. in thickness. There 
were no demonstrable nodes in the mesentery 
except one small one in the inferior ileocecal 
fold. A simple appendectomy was done. Fifteen 
months after discharge the patient was essen 
tially asymptomatic. 

The microscopic examination showed lymph- 
osarcoma.—-George W. Chamberlin. 

STEINERT, RAGNAR; HAREIDE, INGVARD, and 


CHRISTIANSEN, THOROLF. Roentgenologic 


examination of acute appendicitis. Acta 
radtol., 1943, 24, 13-37. 
lhe authors have studied a series of 104 


cases of acute appendicitis examined roent- 
genologically and verified at operation for the 
purpose of elucidating the importance of the 


roentgen examination in this disease. In 80 of 
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the 104 cases the roentgen examination demon- 
strated an abnormality. 

Concretions in the appendix were demon- 
strated roentgenologically in approximately 10 
per cent. Approximately one-third of 31 Cases 
of appendiceal concretions found at operation 
were demonstrable on the roentgenogram. In all 
of the cases with roentgenologically demon- 
strable concretions a gangrenous or perforated 
appendix had been present previously or was 
present at the time. 

Cases of appendicitis located laterally or 
retrocecally frequently showed a typical roent- 
genologic picture and in some cases could be 
located roentgenologically. According to Laurell 
a local density lateral to the cecum may repre- 
perforated appendix with incipient 
peritonitis. A similar picture may also be ob- 
served in a small appendiceal abscess lying 
laterally or retrocecally. The authors have seen 


sent a 


similar roentgenograms In ordinary gangrenous, 
non-perforated appendicitis. 

The acute appendix is not always character- 
ized by a marked accumulation of gas in the 
cecum. The cecum, as well as the rest of the 
large gut, may be empty of gas in some cases. 

Fluid levels in the cecum were a frequent and 
characteristic finding. The more intensive the 
inflammation, the more often fluid levels were 
seen. 

Gas and fluid levels in the small intestines 
were also a frequent finding and these were 
localized, for the most part, to the terminal ileal 
loops. Diffuse and local gas with fluid levels 
was Observed most often in perforated appendi- 
citis. Diffuse and local gas without fluid levels 
was seen most often in gangrenous or catarrhal 
appendicitis. 

Reduced excursion of the diaphragm on the 
right side was seen in all grades of appendicitis. 
Changes in the pulmonary parenchyma or 
pleural effusion was seen rarely. 

An effaced right flank stripe was observed in 
the greatly inflamed, usually the perforated, 
cases of appendicitis which were lateral in 
position. 

Effaced right-sided psoas shadow and left- 
convex lumbar scoliosis were observed in all 
grades of acute appendicitis. 

A typical roentgenologic picture of acute ap- 
pendicitis may be seen four and a half hours 
after the onset of the attack. On the other hand, 
a perforated appendix need not give a roent- 
genologic picture even ten hours after the at- 


tack. 
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The more marked the pathologic anatomical 
process in the appendix the more frequent is 
there a negative roentgenologic diagnosis. 

Conclusion. The roentgen examination has 
frequently been the means of excluding other 
possibilities in cases of doubt and in a few cases, 
in which the surgeon was uncertain, the roent- 
genologic findings have been of decisive im- 
portance to the operative intervention. In the 
great majority of cases, however, the clinical 
diagnosis was definite beforehand, and in 24 
cases the patient was operated on in spite of 


negative roentgen findings.—Mary Frances 
Vastine. 
ForssMAN, G. Die Ro6ntgendiagnostik be- 


nigner Magentumoren. (Roentgen diagnosis 
of benign gastric tumors.) Acta radiol., 1943, 
24, 135-165. 


Thirty cases of benign gastric tumors (11 of 
simple polypi, 6 of polyposis, 3 of papilloma, 8 
of myoma, | of neurinoma and 1 of cavernous 
hemangioma) have been examined at St. 
Gorans Hospital in Stockholm over a period of 
ten years. The incidence, appearance, sympto- 
matology and clinical and roentgen pictures of 
the benign gastric tumors are reviewed. The 
main emphasis of the investigation is laid on a 
comparison between roentgen picture and 
operative findings. The appearance of the 
tumor defect in the different kinds of benign 
gastric tumors is surveyed, particular attention 
being paid to a study of the mucous membrane 
over the tumor itself. The myomas exhibited 
evenly rounded surfaces, covered by intact, 
movable mucosa, although in some cases they 
showed large craters. The papillomas had papil- 
lomatous surfaces while the hemangioma was 
softly indented with typical accumulations of 
phleboliths in the cavernous spaces. The mova- 
bility of the tumor in relation to the mucous 
membrane and the muscular wall, the com- 
pressibility of the soft tumors and the appear- 
rance of the peristalsis and of the relief outline 
of the neighboring mucous membrane were 
studied. 

The relatively common occurrence of ma- 
lignant proliferation, particularly of papillomas 
and simple polypi, the combination with 
pernicious anemia, as well as the differential 
diagnosis, are discussed. In a few cases, gross 
examination of specimens during and after 
operation disclosed no signs of malignancy and 
the diagnosis of malignancy based on micro- 
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scopic examination came as a surprise. Ob- 
viously it is even more difficult for the roent- 
genologist in such cases to make a correct diag- 
nosis than for the surgeon. 

The tumors in question were treated surgi- 
cally and resection was found to be preferable 
to extirpation, at least in the case of the papil- 
lomas.—Mary Frances Vestine. 


Sawyer, C. F. Cysts of the urachus. Arch. 
Surg., March, 1945, 50, 174-176. 


All pathologic conditions of the urachus are 
basically congenital. The urachus may be com- 
pletely patent at birth through its entire 
length, or there may be some degree of patency 
along any portion of its course. When both the 
umbilical and vesicle end are closed, the “blind” 
type is formed. This may result in a cyst. Most 
of these cysts are small and confined to anterior 
abdominal wall and/or near the midline. Some- 
times the diagnosis of these cysts is very diffi- 
cult because of the distortion which may be 
present. If the epithelial lining has been de- 
stroyed, there will be no distinctive features of 
the wall of the cyst. The authors report a case 
of an adult male with a large cyst which at 
operation was just beneath the anterior ab- 
dominal wall. Inferiorly, it was attached to the 
dome of the bladder by a firm pedicle. It was 
also attached to the sigmoid colon and there 
was evidence of a fistulous tract between the 
sigmoid and the cyst. This may have been a 
factitious fistula, possibly produced by erosion 
of an inflamed diverticulum of the sigmoid 
into the cyst. 

Microscopic examination of the wall of the 
cyst showed dense fibrous tissue. This cyst was 
believed to have been urachal in origin because 
of its anatomic relations._-George W. Chamber- 
lin. 


Dmyrryk, EuGene T. Congenital malforma- 
tions of the anus and rectum. Arch. Surez., 
May, 1945, 50, 253-257. 

Anomalies of the anus and rectum are classi- 
fied into four types as follows: (1) incomplete 
rupture of the anal membrane or stenosis at a 
point 1 to 4 cm. above the anus; (2) imperfo- 
rate anus with obstruction due only to a per- 
sistent membrane; (3) imperforate anus with 
the rectal pouch separated from the anal mem- 
brane. The rectal pouch may end _ blindly, 
either in or above the pelvis; (4) normal anus 
and rectal pouch with the rectal pouch ending 
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blindly. There may be either a membranous ob- 
struction between or a separation of the anal 
and rectal pouches. When the pouches are 
separated, a cord of tissue without a lumen oc- 
casionally may connect them. 

Fifteen patients are included in this study. 
Of these 15, five have anomalies of type 1 and 
ten of type 3. Type 2 and 4 anomalies were not 
found in this series. Five of the 15 patients have 
fistulous tracts connecting the rectum with the 
genitourinary tract or the perineum. Five pa- 
tients had other associated congenital anoma- 
lies. These included absence of the gallbladder, 
horseshoe kidney, hydronephrosis, and hydro- 
ureter, patent ductus arteriosus, anomalies of 
the ureter, hypospadias, unusually large fora 
men ovale, and mongolism. 

The symptoms presented by the patients 
varied according to the type of anomaly and the 
presence or absence of associated fistulous tract. 

The type 1 patients showed an anal opening 
which ranged from 1 to § mm. in diameter. 
Type 3 patients showed a variety of physical 
findings. In some the anal area had a dimple; in 
others there was no ridge or dimple in the 
median raphe to denote the normal anal site. 

Roentgenographic studies were made in g of 
the 15 patients. In the group 1 cases the roent- 
gen examinations consisted of either an ab- 
dominal film or, as in one case, a film after the 
injection of barium through the constricted 
rectum. These studies showed pronounced dila- 
tation of the colon above the constricting lesion. 
The patients in group 3 had roentgen studies to 
ascertain the position of the blind end of the 
sigmoid colon. Two of these patients had an 
abdominal film in the upright and also in the 
inverted position. It is pointed out that such 
studies are only of value after twenty-four 
hours when a sufficient amount of gas has 
formed to fill the intestines. Giving a barium 
meal is contraindicated in these patients. In 2 
of the patients, barium was injected into the 
distal loop of a double barrel colostomy, for the 
visualization of the blind end. 


Treatment of the type 1 anomaly was either 


rectal dilation or plastic operations for repair of 


the anus. In the type 3 anomaly the treatment 
depended upon the presence or absence of ob- 
structive symptoms. If no obstructive symp- 
toms were present, primary perineal operation 
was done. When obstructive symptoms were 
present, colostomy was performed, followed by 
perineal plastic operation if the patient survived 
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the original operation. Seven of the patients 
who had type 3 anomalies died following opera- 
tion.—George W. Chamberlin. 


MicHetson, Syndrome of trauma to 
the psoas muscle. Arch. Surg., Feb., 1945, 
90, 77-81. 

This is a discussion with a single case report 
of injuries to the psoas muscle. Cases of this 
type are unusual. The clinical picture is one of 
sudden intense pain in the lower portion of the 
abdomen, flank, and hips, often accompanied by 
a knocking sound which is said to be charac- 
teristic of a rupture of a tendon. This pain usu- 
ally disappears for a time and subsequently re- 
turns. The examination reveals flexion contrac- 
ture of the thigh with adduction and external 
rotation. There is a scoliosis of the lumbar 
vertebrae away from the affected side and ap- 
parent shortening of the leg on the affected 
side. A mass or fullness may be found in the 
flank. In the case reported herein, there was 
evidence of displacement of the kidney as seen 
on the pyelogram. This displacement was found 
to be due to an infected hematoma involving 
the psoas muscle. The patient recovered fol- 
lowing drainage of the abscess.—George W. 
Chamberlin. 


BuLLarb, Rockwoop W., Jr. Subcutaneous or 
extraperitoneal gallbladder. Dec. 
1, 1945, 729, 949. 

The author reports the finding of a gall- 
bladder which lay directly beneath the skin and 
on top of the abdominal muscles without evi- 
dence of a hernial sac, a condition apparently 
not duplicated in medical literature. 

The patient was a woman, aged eighty-one, 
who complained of a painless mass in the right 
upper abdomen which had grown during the 
previous two years. She had always been in 
good health and had never had indigestion, pain 
associated with eating, or jaundice. The mass 
appeared beneath her ribs two years before, 
gradually increased in size, and grew more 
rapidly in the last year. 

A preoperative diagnosis of fascial sheath 
tumor was made 2nd the mass removed under 
lccal anesthesia. The tumor was found lying 
on the internal oblique muscle and splitting 
the fibers of the external oblique. At the upper 
end was a fibrous strand which contained a 
lumen and accommodated a probe to a depth 
of 3 cm. A brownish liquid appeared. This was 
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interpreted as bile duct and several small stones 
were removed. There was no evidence of hernial 
sac. A tubulized structure entering the peri- 
toneal cavity was interpreted as being the 
cystic duct; diodrast injection confirmed this 
belief. The tumor was found to contain a brown- 
stained mucus and numerous faceted gallstones. 
Microscopic section revealed the presence of 
gallbladder in the tissue. The patient made an 
uneventful recovery.—Charles B. Cobern. 


GYNECOLOGY AND OBSTETRICS 


Davis, Epwarp M., and Porrer, Epitu L. 
Intrauterine respiration of the human 
fetus. 7.4.M.A., Aug. 10, 1946, 73/7, 1194 
1201. 


The human fetus in utero under normal en- 
vironmental conditions is said to be in a state 
of apnea. Oxygenation of the blood is carried on 
by the placental circulation. A great deal of 
previous experimental work has failed to es- 
tablish the pattern of development of the res- 
piratory mechanism in man. The relationship of 
intrauterine to extrauterine respiratory activity 
is still not understood. 

The studies reported by Davis and Potter 
were undertaken in an attempt to obtain fur- 
ther evidence as to whether amniotic fluid nor- 
mally moves in and out of the alveoli of the 
human fetus. The aminotic cavity may be 
entered in about 2 of every 3 patients through 
the abdominal wall by means of long needles of 
appropriate caliber. These experiments were 
carried out on two groups of patients: the first 
was made up of women in the first half of ges- 
tation, the second of women at or near term. 
The first series included 16 women in whom 
therapeutic termination of pregnancy was de- 
cided on because of some serious maternal com- 
plication. 

From 12 to 40 cc. of amniotic fluid was with- 
drawn and replaced with thorotrast. In 12 of 
these 16 patients pregnancy was terminated 
seventeen to fifty-two hours later. In 4 patients 
delivery of the fetus was accomplished within 
thirty to sixty minutes following the injection. 
At the time of operation the uterus was incised 
and the fetus lifted out from the amniotic sac 
as rapidly and with as little manipulation as 
possible. The cord was severed and tied and the 
fetus sent to the roentgen laboratory immedi- 
ately. All were alive and normal at birth and 
made active muscular movements. Their hearts 
continued to beat from one-half to one hour 
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after delivery, and all made repeated respira- 
tory efforts. No thorotrast was demonstrated in 
any of the group of 4 fetuses except in the main 
bronchi of fetus 16, which weighed 110 gm. 
Microscopic examinations failed to reveal the 
presence of thorotrast in the lungs of the 4 
fetuses. 

The lungs of the previable fetuses were care- 
fully fixed in solution of formaldehyde immedi- 
ately after the roentgen examinations were 
completed. In the lungs of all the fetuses in 
which the presence of thorium could be identi- 
fied by roentgen shadows, thorium could be seen 
histologically in the bronchi, in the alveolar 
ducts and in the alveolar spaces where these 
have become differentiated. Thorium was found 
in equal amounts in all parts of the group of 
lungs of the 12 fetuses. This would indicate that 
the amniotic fluid containing the thorotrast 
circulated freely throughout the entire pul- 
monary tree. 

The second series of patients included 10 
women at or near term who were delivered by 
cesarean section. From 24 to 48 cc. of amniotic 
fluid was withdrawn and replaced by a similar 
amount of thorotrast. The infants were de- 
livered sixteen to forty-eight hours later. Roent- 
gen examinations of the infant lungs immedi- 
ately after delivery showed evidence of thoro- 
trast in the alveolar spaces in 5, the probable 
presence of thorotrast in the alveolar spaces of 
2 and no definite evidence in 3. It is probable 
that some thorium is present in the lungs of all 
these infants, but the concentration may not 
have been sufficient to produce a visible shadow. 
The volume of amniotic fluid varies consider- 
ably at or near term, averaging about 600 cc. 
The average amount of thorotrast injected, 35 
cc., will yield about a § per cent solution. It was 
not considered desirable to inject more than this 
amount because of the radioactivity of the sub- 
stance. Several of the babies were checked for 
radioactivity ten days after delivery and none 
was present. 

The roentgenograms of the fetuses seem to 
demonstrate conclusively that amniotic fluid 
and its contents are normally aspirated into the 
lungs as part of the intrauterine respiratory 
activity. This phenomenon was present in the 
youngest fetus, weighing 39 gm. and of ap- 
proximately twelve weeks gestation and con- 
tinued throughout the intrauterine existence of 
the fetus. 

This study provided pertinent information 
concerning gastrointestinal activity. The com- 
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plete gastrointestinal tract was clearly visua- 
lized in the youngest fetus, about twelve weeks 
old. This is the earliest demonstration of fetal 
swallowing and gastrointestinal function. 
Samuel G. Henderson. 


So.tey, P. J. Uretero-pelvic obstructions in 
children. ‘¥%. Uro/., Jan, 1946, 55, 46-51. 


A study of 10,000 routine autopsies at Belle- 
vue Hospital revealed 72 cases of ureteral stric- 
ture in children. According to published cases 
approximately one-third of these lesions are at 
the ureteropelvic junction. Aberrant vessels are 
responsible for the obstruction in a large per- 
centage of cases. 


The authors report a series of 19 cases of 


ureteral obstruction in children in which aber- 
rant vessels were the causative factor in 7 and 
stenosis In 4. 

The symptoms of ureteropelvic obstruction 
in children are back pain, frequency and burn- 
ing on urination, vague gastrointestinal dis- 
turbances and occasionally hematuria. The 
authors depend mainly on the retrograde pye- 
logram for the diagnosis, especially when it 
reveals delayed emptying at ten minutes in the 
semi-erect position. Treatment is either by 
dilatation or operation.—Rolfe M. Harvey. 


RANDALL, Ciype L. Recognition and manage- 
ment of the woman predisposed to uterine 
adenocarcinoma. ‘7.4.M.A., Jan. 6, 1945, 


127, 20-25. 


Evidence is accumulating to suggest that 
periodic physical examinations often enable the 
physician to find malignant disease at an early 
curable stage. However, cancer developing at a 
hidden, inaccessible site offers little opportunity 
for an early diagnosis. If we could safely omit 
such procedures as uterine curettage for pa- 
tients showing none of the factors predisposing 
them to the development of a type of malig- 
nancy suspected, a desirable saving of patients’ 
funds and facilities would be 
effected. Recognition of certain lesions as pre- 
cancerous or recognition of the fact that a 
person shows a predisposition to a certain type 
of malignancy and employment of measures 
adequate to establish a diagnosis should yield 
results that would appear worth while to pa- 
tients and physicians alike. 

Factors Predisposing to Uterine Carcinoma. 

Age at menopause. The evidence at hand indi- 
cates that adenocarcinoma of the uterus de- 


pre fessional 
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velops more frequently among women whose 
periods continue past their fiftieth year. 

Body type. Corscaden noted in 1937 that 
adenocarcinoma of the uterus occurred more 
frequently among women with wide hips and 
short fingers, and Scheffey was impressed by 
the frequency of carcinoma of the fundus 
among the diabetic. 

Per-existing uterine pathologic conditions. At 
the present time it would appear to be the 
consensus that adenocarcinoma develops as 
frequently in fibroid as in nonfibroid uteri but 
that the presence of myomas in the uterus does 
not predispose the individual to the develop- 
ment of fundal carcinoma. 

Persisting estrogen stimulation. No histologic 
evidence of perverted ovarian or uterine physi- 
ology has been recognized as preceding the 
development of adenocarcinoma constantly 
enough to warrant acceptance of a single endo- 
metrial state as a premalignant lesion. On the 
other hand, Novak has frequently referred to 
the possibility that hyperplasia during the 
climacteric or after the menopause might be a 
hyperplastic preceding malignant 
changes in the endometrium. 

Estrogenic therapy of the menopause. One 
hesitates to discuss evidence suggesting that 
persisting estrogen stimulation may predispose 
women to carcinoma of the fundus. A more 
practical and timely objection to the wide- 
spread use of estrogenic therapy is the fact that 
all too frequently the long continued use of 
estrogens results in uterine bleeding indicating 
curettage to eliminate the possibility of cancer 
in the fundus. If the physician assumes that 
the bleeding is due to the estrogens employed, 
he may thereby possibly neglect institution of 
measures adequate to diagnose an early curable 
carcinoma (i.e. curettage). 

Irregular or increased bleeding. In every study 
of cervical or fundal carcinoma, irregular 
bleeding is reported to have been the earliest 
symptom in 9§ per cent of patients. One should 
learn whether the bleeding is occurring during 
the climacteric or recurring after the meno- 
pause. 

Preclimacteric bleeding. The frequency of 
increased or irregularly frequent bleeding dur- 
ing the so-called change of life has been cal- 
culated to be 13 women among each hundred. 
While menorrhagia was due to cancer in only 
2.3 per cent of cases in the author’s series be- 
fore the menopause, when fibroids, polyps and 
erosion were excluded and women with a 
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normal uterus were curetted in order 
to establish a diagnosis the incidence of adeno- 
carcinoma was 9.1 per cent. 

Postmenopeusal bleeding. It is now common 
practice to accept no other diagnosis as the 
cause of bleeding after the menopause until 
curettage 
adenocarcinoma in the 
women experiencing a 


grossly 


fundus. 
recurrence of 


Among 186 
uterine 


bleeding one or more years after cessation of 


their periods, the incidence of menorrhagia 
during the climacteric was 33.9 per cent. This 
figure suggests that the woman who apparently 
spontaneously recovers after menorrhagia at 
the menopause has two and one-half times 
greater chance of developing postmenopausal 
bleeding than the woman who experienced 


only a normally gradual or abrupt cessation of 


her periods. Postmenopausal bleeding may be 
due to senile vaginitis, vaginal erosion second- 
ary to prolapse, easily removed polyps or the 
excessive use of estrogenic therapy for meno- 


pausal symptoms. The findings in this group of 


cases suggest that when postmenopausal bleed- 
ing occurs the woman who experienced in- 
creased bleeding during her climacteric presents 
three and one-half 
having developed an adenocarcinoma of the 
uterus than does the woman who noted no 
menorrhagia during her change of life. 

The Significance of Abnormal Bleeding. The 
mere fact that bleeding occurred or is occurring 
serves only to direct attention to a group of 
women among whom one should anticipate a 
high incidence of adenocarcinoma of the uterus. 
The fact that the abnormal bleeding occurred 
suggests the existence of a common factor 
among the predisposed group. There seems to 
be ample evidence that some degree of ovarian 
function precedes the development of 
carcinoma of the uterus. Herrell has empha- 
sized that he has never found adenocarcinoma 
of the uterus in a castrated woman. Adeno- 
carcinoma has been repeatedly reported to be 
present in the uterus of postmenopausal women, 
who in addition to bleeding show breast, vulvar 
and vaginal evidence of the sexual rejuvenation 
attributed to the tumor’s hormone output. The 
author believes that all women who develop 
carcinoma of the fundus after the menopause 
will be found among those whose symptoms and 
tissues suggest continued ovarian activity. Not 
infrequently one sees a patient experiencing 


adeno- 


hot flushes who at the same time is complaining 
of vaginal bleeding after the menopause. Such 
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patients are invariably found bleeding from a 
cervical or endometrial polyp or from an 
eroded cervix or vaginal membrane, or they 
have hypertension with an atrophic vaginitis 
and an atrophic endometrium. The woman 
noting postmenopausal bleeding who is not 
experiencing hot flushes and whose vulvar and 
vaginal membranes show none of the atrophic 
changes usually attributed to estrogen depriva- 
tion is likely to be bleeding from an adenocarci- 
noma of the endometrium. 

In the present state of our knowledge re- 
garding the etiology of carcinoma, few specific 
recommendations can be made as far as_pro- 
phylactic procedures are Randall 
urges diagnostic curettage at the first irregu- 
larity of bleeding when women continue to 
menstruate after fifty years of age. When pelvic 
laparotomy is indicated for a woman past the 
child bearing age hysterectomy and probably 
bilateral oophorectomy will prevent the subse- 
quent development of adenocarcinoma in the 
fundus. Although its effectiveness has not been 
convincingly shown, the author also believes 
that castration by irradiation is advisable when- 
ever menstrual irregularities indicate a diag- 
nostic curettage during the climacteric years. 

G. Henderson. 


concerned. 


Brooke, Wattace S., and THomason, J. R. 
Leiomyosarcoma of the uterus with metas- 
tasis to the femur. rch. Surg., Sept., 1945, 
57, 120-124. 

The authors review the literature and report 
a single case. The review of the literature would 
indicate that leiomyosarcoma of the uterus is a 
relatively uncommon lesion. It may be en- 
countered in children but it is more common in 
women of the older age group, particularly 
in the post-menopausal period. There is no 
general agreement regarding the origin of the 
tumor. Some writers feel that these lesions are 
malignant from the beginning; others feel that 
they may represent malignant changes in a 
benign fibromyoma., 

The authors were able to find only 3 
which there were bone metastasis from this 
lesion. They report a fourth proved case of a 
white woman, aged forty-three, who had a sub- 
total hysterectomy for menorrhagia. The clini- 
cal diagnosis before operation was myoma of 
the uterus. The pathological report indicated 
multiple fibromyomas of the uterus with malig- 
nant degeneration of a submucous fibroma. The 
malignancy was of the spindie cell type. 
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Four years after operation she began to have 
pain in the left hip and knee. A roentgen exami- 
nation showed an osteolytic process invovling 
the proximal end of the shaft and the head and 
neck of the femur. A biopsy of the lesion in- 
volving the femur showed spindle-shaped cells 
resembling smooth muscle cells and very little 
intercellular substance. The patient died ap- 
proximately five years following her first opera- 
tion. On autopsy, the cervical stump was in- 
volved by the tumor and there was a mass of 
tumor tissue which extended into the pelvis, 
extending through the obturator foramen and 
involving the proximal end of the left femur. 
This tumor mass also extended up along the 
spine to the upper lumbar region. 

The diagnosis at necropsy was leiomyosar- 
coma with extension to the pelvis, abdomen, 
and left femur.—George W. Chamberlin. 


GENITOURINARY SYSTEM 


Go ALBERT E., Rupin, Seymour W., 
and Askin, JoHN A. Carcinoma of adrenal 
cortex with adrenogenital syndrome in 
children. 4m. F. Dis. Child., Nov., 1946, 72, 


563 603. 


A case of adrenal carcimona with classical 
adrenogenital syndrome is reported in this 
paper which is the eighth case to be put on 
record in the world literature in which there was 
a successful operation on a child for adrenal 
carcinoma. It is the only one on record in which 
a successful operation has been performed on 
so young a child (eight months of age). It is 
also the first case in which biopsy of the adrenal 
glands was utilized to substantiate a pathologic 
diagnosis, a procedure which led to early surgi- 
cal intervention and cure. The authors there- 
fore recommend this procedure. 

The roentgenographic examination of the 
patient showed a large tumor mass in the right 
side of the abdomen, displacing the right kidney 
downward. In the intravenous pyelograms, a 
double kidney with complete reduplication was 
shown. The roentgenograms of the chest re- 
vealed no evidence of metastatic involvement. 
At operation the tumor mass was successfully 
removed with full recovery of the patient. 
Clinical findings before operation were an en- 
larged clitoris, a palpable abdominal mass and 
the presence of hirsutism. After operation pyelo- 
graphic examination showed normal replace- 
ment of the right kidney. 

In addition to the review of the literature 
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with details of the $4 cases which were found, 
the paper contains a section on classification of 
adrenal cortical neoplasms, a discussion of the 
etiology, the diagnosis, pathology and metasta- 
sis and treatment of the condition. 

In their conclusion, the authors state that 
those patients who manifest abnormal andro- 
genic activity have a great chance of survival. 
Those patients who manifest abnormal meta- 
bolic hormonal activity have a lesser change of 
survival, and their course usually terminates 
with a manifestation of adrenal insufficiency. 
R. S. Bromer. 


Oppo, V. J. Report of a case of acute hemor- 
rhagic adrenalitis. ¥. Urol., Jan., 1946, 55, 
This is a case report of a thirty-six year old 

white female whose chief complaint was of left 

upper quadrant pain, knife-like in character and 
of approximately one week’s duration. The 
pain radiated to the left scapula and caudad 
to the bladder area. Physical examination 
showed deep tenderness over the left loin. An 
infravenous pyelogram revealed an enlarged 

left kidney with caudad displacement, and a 

soft tissue mass in the left upper quadrant dis- 

placing the stomach to the right. The tempera- 
ture was septic in type. A study of the blcod 
revealed a moderate anemia. 

An exploratory operation disclosed what was 
apparently a large left retroperitoneal mass in- 
volving the left kidney. Removal was not con- 
sidered advisable. The patient, was later dis- 
charged at her own request but after a con- 
tinuously retrogressive course returned and was 
reoperated upon. A large hematoma was incised 
in the suprarenal area which was proved histo- 
logically to arise in the adrenal gland. Follow- 
ing evacuation of che hematoma a secondary 
infection of the tumor sac resulted in its obliter- 
ation and spontaneous cure of the patient re- 


sulted.—Ro/fe M. Harvey. 


ROENTGEN AND RADIUM THERAPY 


Meics, Joe Vincent. Cancer of the cervix. 
Editorial. Surg., Gynec. & Obst., Feb., 1947, 
S84, 249-250. 

The two papers by Graham describing the 
radiation reaction of cells seen in the vaginal 
secretion in cases of cervical carcinoma repre- 
sent a potential advance in the treatment of 
patients with this disease. The first paper con- 
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cerns the distinguishing characteristics of cells 
exposed to radiation and their differentiation 
from unirradiated cells both normal and malig- 
nant. The second paper indicates a possible 
method of prognosis in cervical cancers under 
treatment by radiation. While the patient is 
still receiving radiation treatment, by examina- 
tion of the vaginal secretion with special atten- 
tion to the presence or absence of radiation 
reaction in the normal cells, a prognosis on the 
ultimate success of the treatment may appar- 
ently be obtained. It may be of basic impor- 
tance that changes in the normal cells rather 
than disappearance of the malignant cells is the 
significant factor in prognosis. 

Patients in whom malignant cells were found 
to persist in the smear for some time neverthe- 
less did well if the normal cells showed an ade- 
quate response to irradiation; on the other 
hand, those patients in whom the normal cells 
showed no response to irradiation did poorly, 
even though the malignant cells disappeared. 
Mary Frances Vastine. 


SmiTH, Frank R., AND Potiack, Roserrt S. 
Carcinoma of the vulva; results of treatment 
and effect of special factors on results. Surg., 
Gynec. &§ Obst., Jan., 1947, 84, 78-84. 


Two hundred and twenty-eight cases of can- 
cer of the vulva were studied. The condition is 
most prevalent during the seventh decade; over 
half the patients experienced pruritus, and more 
than 80 per cent of the lesions were of the epi- 
dermoid variety. The melanomas showed the 
lowest survival rate. 

One hundred cases form the basis for the re- 
port of five year cure rates. Best results were 
obtained when a vulvectomy and bilateral groin 
dissection, without removal of the iliac nodes, 
was performed. When the disease extends to the 
inguinal lymph nodes, the prognosis is markedly 
altered. The overall absolute five year cure rate 
was 26.00 per cent.--Mary Frances Vastine. 


CampBELL, RAtpu FE. The treatment of pelvic 
tuberculosis in the female by radiation ther- 
apy based upon experimental evidence in the 
animal and clinical results in the human. 


and Radium Literature NoveMBER, 1947 
Am. *}. Obst. & Gynec., March, 1947, 53, 405 
415. 


Roentgen therapy, by producing a temporary 
or permanent castration, tends to conserve the 
patient’s blood and undoubtedly adds to her 
resistance. This is particularly important in the 
anemic patient. 

Jameson has pointed out that it is a well 
recognized clinical observation that tuberculous 
women are unfavorably affected by their 
menses. The cough becomes more severe and 
distressing, the expectoration may be increased, 
and dyspnea more marked. Examination of the 
lungs at this time usually shows increased 
physical signs and sudden changes in the 
progress of the disease are likely to occur. 

By analogy it seems logical that due tothe 
increased activity and vascular changes in the 
pelvis at the time of the menses, a deleterious 
effect would be produced upon the pelvic tuber- 
culosis as is produced in the lung. In fact, 
temporary or permanent castration by roentgen 
rays in the pelvic tuberculosis may be a blessing 
in disguise. 

The roentgen-ray dosage as carried out in 
this series is not large enough to have a pro- 
found effect upon the white blood cells and the 
author cannot agree that it interferes with 
healing. On the contrary, it is a well known 
fact that roentgen rays do stimulate the produc- 
tion of young fibroblasts which is most impor- 
tant in the conversion of tubercles into fibrous 
tissue. 

Roentgen rays are useful in reducing second- 
ary inflammation and infection which is im- 
portant in the healing of a tuberculous pro- 
cess. 

There is no real evidence as substantiated by 
these studies that fistulas, dissemination of the 
tuberculous process, intestinal obstruction, and 
perforation of a viscus are serious complications 
of roentgen therapy. In fact, the author has 
cured one fistula of tuberculous origin by deep 
therapy. It may also be said that deep therapy 
is useful in the absorption of exudate and the 
reduction of secondary inflammation and infec- 
tion, thereby tending to relieve and prevent 
intestinal obstruction.—Mary Frances Vastine. 
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